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INTRODUCTION.

IT has long been known that emotions, especially those of a
depressive nature, have a bad influence on the course, if not on the
origin, of saccharine diabetes.

In 1674, Thomas Willis wrote the following words, to which
posterity has but little to add : " Interdum moeror & tristitia diuturna,
item affectus convulsivi, aliaque spirituum animalium depressiones, ac
mordationes, diathesin hanc morbidam parere aut fovere solent."

All who have since worked on diabetes agree on this point, that
emotions, such as fear, trouble, anxiety and anger, often aggravate the
illness (Senator, 1879; Frerichs, 1884; Naunyn, 1906"; Lepine, 1909).
Von Noorden (1917) also admits that emotions bearing a depressive
character may cause an increase of glycosuria, though he does not
believe in the nervous origin of real diabetes. For nervous glycosuria
is based on hypersecretion of adrenalin, and diabetes mellitus is
according to him a dyspancreatosis.

In the second place it is a remarkable fact that some persons, who
are in a state of agitation, especially those of a neuropathic con-
stitution, show a temporary excretion of sugar. They do not suffer
from diabetes before, nor do they acquire it in the course of further
observation. Of course, a good many of the patients, who show
transitory glycosuria, appear to suffer from real diabetes in later
years (von Noorden), but some of those cases can only be inter-
preted as examples of nervous glycosuria (cf. Goodhart, 1889;
Flesch, 1891).

Thus we often observe glycosuria on the first day of admittance to
hospital, although it cannot be found afterwards.

Eicci (1908) found transient glycosuria six times in fifteen cases,
after the necessity of an operation was first communicated to the
patients. Follin, Denis and Smillie (1914) found glycosuria after
difficult examinations; the same was observed by Cannon and Fiske
(Cannon, 1918, op. cit., p. 75) with excited spectators of a football match.
Glycosuria in cases of grave psychical alterations are also well known;
they are mere instances of the same kind of nervous glycosuria. I do
not speak of cases of anatomical cerebral lesions, such as haemor-
rhages, tumours, meningitis, &c, or even of dementia paralytica, but
I refer to the merely functional psychoses. The fact that glycosuria is
so often observed in melancholia was the starting point for my
researches. I must refer to the first chapter of this paper, where this
question is discussed in extenso.
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T take it for granted that emotions of a depressive nature may
cause glycosuria in man. Intentionally I do not speak of diabetes,
but only of glycosuria. Now glycosuria may have two causes: either
the amount of blood-sugar is too high (hyperglycsemia), or the kidneys
allow the sugar to pass, though the percentage of sugar in the blood is
normal (renal diabetes).

A priori it was probable that nervous glycosuria was caused by
hyperglycsemia, for the kind of experimental glycosuria which is doubt-
less the consequence of an affection of the central nervous system—
the famous " piqure " of Claude Bernard (1854-1855)—depends on
hyperglycaemia. The same is the case with the puncture of Aschner
(1912).

Glycosuria after injection of diuretine, a caffeine derivate by which
the nervous centres are stimulated, is also based on an increase of sugar
in the blood (Eose, 1903 ; Nishi, 1909).

In both experiments ("piqure" and injection of diuretine), glycos-
uria is brought about in the same way. That this glycosuria was
totally dependent on the amount of glycogen in the liver was already
demonstrated by Claude Bernard and affirmed by all authors who
afterwards worked on this subject (see also Pollak, 1909). The
stimulus in question, however, does not go directly to the liver, at least
not exclusively, for glycosuria could not be procured, if the splanchnic
nerves had been cut (Claude Bernard, 1877 ; Eckhardt, 1869), if
both the suprarenal glands had been removed (A. Meyer, 1906, 1908 ;
Kahn, 1911), or if those glands had been deprived of all possible
innervation (Nishi, 1909; see also the experiments of Macleod and
Pearce, 1911).

According to these various experiments, we have formed the
following conception of the mechanism by which glycosuria is produced
by " piqure " and diuretine diabetes. From the central nervous system
the stimulus is conducted by the splanchnics (principally the left;
Nishi, 1909).to the suprarenal glands; this leads to hypersecretion of
adrenalin, which is brought into circulation and reaches the liver, where
more glycogen is mobilized. In consequence of this, more glycose is
found in the peripheral blood (hyperglycaemia), and if the amount of
sugar be high enough it can also be found in the urine.

That indeed splanchnic stimulation causes an increased secretion of
the suprarenal glands was first demonstrated by Dreyer (1899) and
confirmed by later observers, e.g., by Asher (1912, 1917) ; the secretion
of adrenalin was proved in these experiments by its characteristic
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influence on the blood-pressure. (See for an account of the literature
on this subject Cannon, 1918, op. cit., pp. 41-43.)

Waterman and Smit (1908) found an increased percentage of
adrenalin, not only after faradization of the suprarenal glands, but also
after the "piqure" of Claude Bernard, by testing the mydriatic power of
the blood, drawn from the vena cava above the entrance of the adrenal
veins on the pupil of the frog. These results could not be obtained by
Kahn (1908) and Nishi (1909.)

That glycosuria, merely dependent on emotion, has quite the same
mechanism as the "p iqure" and diuretine-diabetes was shown by
Cannon, Shohl and Wright (1911). When a cat was extremely excited
by a barking dog glycosuria appeared, whereas the urine was found
without sugar before and after the experiment. By extirpation of the
suprarenal glands this glycosuria could be prevented.

Cannon and De la Paz (1911) have also demonstrated by the same
experiment that emotion causes an increase of adrenalin in the blood
of cats.

The experiments by Elliot (1912) on cats by means of injections of
yS-tetrahydronaphthylamine hydrochloride form a valuable affirmation
of Cannon's results. /3-tetra gives a typical emotion of terror, and at
the same time a decrease of adrenalin in the suprarenal glands, which
could be prevented by cutting the splanchnics.

That emotional glycosuria in cats1 is based on hyperglycaemia was
proved by Scott (1917) ; emotional hyperglycsemia was also demon-
strated in rabbits and dogs by Hirsch and Eeinbach (1913, 1914),
Bang (1913, No. 15) and Loewy and Rosenberg (1913, No. 121).

So we may take it for granted that both the " piqure " diabetes and
the so-called emotional glycosuria are based on hyperglycaemia, and that
the latter is effected by a hypersecretion of adrenalin.2

It is impossible to mention all who have worked and experimented
on the subject in question ; I was, however, obliged to discuss the
principal facts shortly, which led me to the investigations which I am
now about to mention, facts which are moreover necessary in order to
understand the significance of my results and the explanation I intend
to give of them.

! This was first found by Bohm and Hofimann (1878) in their experiments on " Pesselungs-
diabetes," but it was not correctly interpreted until the publication by Cannon.

1 That injection of adrenalin produces glycosuria was found by Blum in 1901, and
confirmed by nearly all the authors who afterwards studied1 this subject.'
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CHAPTER I.—EESEARCHES ON BLOOD-SUGAR.

Method.

It would lead me too far to discuss in extenso the technique of my
researches. I used the method of Bang as described in his second
publication on the subject (1916). The pressure of gas being very
inconstant in these abnormal times, after an unsuccessful trial of four
months, I used an electric boiling method, by which I obtained reliable
results.

Instead of acetas uranylicus, I used nitras uranylicus, which is much
better soluble.

As chloretum kalicum purissimum of Kahlbaum could not be had
owing to the war, I used the same salt unpurified; I could not therefore
use Bang's formula and was obliged to make my own standard, both for
the self-reducing power of the solution of chloretum kalicum, as for the
reducing power of solutions of 1, 1'5 and 2 per mille glycose.

In order to control my solutions I repeated these examinations every
now and then and I always did so every time I used fresh solutions.
During the first month of my researches I carried out every investigation
twice, until I was sure of making no mistakes of any importance;
afterwards I did so occasionally only.

At first I only examined the blood before the patients had broken
their fast, but afterwards I also looked for alimentary hyperglycsemia,
examining the patients before, and three-quarters, one and a half, two
and a quarter, and three hours after they had breakfasted. In order
not to surpass the limit of normal assimilation, I ordered a breakfast,
consisting of 100 grin, of bread with butter and 200 c.c. of milk, which
had also the advantage that psychical abnormal patients ate it with less
reluctance than they would show by taking solutions of glycose, &c.
There still remain some precautions to be taken, which I shall discuss
afterwards.

Researches on Normal Persons.

Previously I examined ten normal men and ten normal women ;
the results can be seen in the following tables :—

These results tally exactly with the results of other authors, who
worked with the method of Bang. According to Bang, the normal per-
centage of blood-sugar varies between 070 and l'10 per mille. In his
opinion, the sex does not'make any difference worth mentioning, and
this was the case with my results.
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Elzas (1916), working by the same method, found the amount to
vary from 0"80 per mille to 115 per mille (average 1 per mille). Eyser
(quoted from von Noorden), 063 to l"05 per mille (average 0"86 per
mille). Von Noorden (1917), 0'70 to 1 per mille, usually 080 to 0^90
per mille.

1
2 .
3 .
4
5
6 .
7 .
8
9 .

10 .

Name

. d. B. .
. M.
. H.
. J.
. v. d. H..
. S.
. L.
. P. H. .
. V.
. W.

Age

. 23 .

. 38 .
21

. 23 .

. 20 .
. 20 .
. 22 .
. 26 .
. 35 .
. 54 .

Normal Men.

Before
breakfast
Per mille

. 1-00 .
. 1-05 .
. 0-96 .
. 1-07 .
. 0-91 .

1-09
. 0-98 .
. 1-03 .

0-95
. 0-87 .

5 hour
Per mille

1-27
. 1-27 .
. 1-13 .
. 0-93 .
. 114 .

1-05
. 1-11 .
. 1-13 .

1-24
. 1-07 .

After breakfast

1J hours 2J hours
Per mille Per mille

. -1-22

. .1-19 .
1-23

. 096 .
1-04
1-09 .
1-07 .

. 1-07 .

. 1-21 .

. 113 .

1-15
. 1-21 .

0-93
. 1-03 .
. 1-02 .
. 1-08 .

1-04
. 116 .
. 0-90 .
. 101 .

3 hours
Per mille

. 1-12

. 1-05

. 0-91

. 0-98

. 1-00

. 1-10

. 1-05

. 1-20
0-99

. 0-86

Average 0-99 113 1-12 1-05

Normal Women.

1
2
3
4
5
6
7
8
9

10

.. w.

. . S. . ;

. . G.

.. s.

.. w.. . H.

. . J. B. .

. . v. L. .

. . M.

. . de V. .

. 25 .

. 40 .
22

. 37 .
20

. 21 .

. 22 .

. 49 .

. 22 .
14

. 0.-94 .

. 0-95 .

. 0-95 .

. 1-09 .
104

. 0-86 .

. 1-0

. 0-78 .

. 1 0

. 106 .

. 0-99 .

. 1-17 .

. 0-96 .

. 1-27 .
1-14

. 1-18 .

. 1-13 .
105

. 1-28 .
1-24

. 0-97 .

. 116 .

. 0-98 .

. 1-25 .

. 1-12 .

. 1-18 .

. 0-94 .

. 093 .

. 1-11 .
1-30 .

. 090 . .

. 0-92 . .

. 1-03 . .

. 1-23 . .
1-07

. 0-83 . .

. 0-96 . .

. 098 . .
108 . .
1-25

Average . . 097 . . 1-15 . . 1-19 . . 1-02

Average of both sexes . . 0-98. . . 1-14 . . 1-16 . . 104

1-03

0-93
0-93
087
113
1-09
0-88
0 91
0-81
119
1-28

1-00

All these numbers refer to the amount of blood-sugar before,
breakfast.

After breakfast, Bang, and also von Noorden, found a small increase
of the amount of blood-sugar. Blzas gave 150 grm. of bread and one cup
of tea without milk or sugar, and found an increase respectively from
l'06 per mille before breakfast to 1'36 per mille one hour after breakfast;
1-08 to 1-30; 1-10 to 127 ; 080 to 1-28; 0-91 to l"03; T07 to 1"38 ;
1-14 to 1-45 ; 115 to T42; 0'98 to T35 ; T09 to T38 per mille.

This increase is rather high; the amounts found by Elzas before
breakfast were also higher than those of most other authors', as well as
mine; moreover he gave more starch than I did.

There are some precautions which must not be neglected in these
experiments.

BBAIN.—VOL. XLII. 15
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(1) Of course the persons examined must not have any bodily
'diseases, which are apt to influence the amount of blood-sugar, such
as cerebral lesions, infectious diseases, nephritis, great loss of blood
diseases of the liver, &c.

(2) Also the temperature of the environment must be constant.
Warm-blooded animals show an increase of the sugar percentage in the,
cold (Bang) : on the contrary, de Langen (1916, 1918) has observed a
considerable increase of blood-sugar in animals and man in the tropics.
Senator (1909) observed a constant increase of blood-sugar in rabbits,
on which the " piqure " of Sachs-Aronsohn was performed (puncture in
the corpus striatum, where the temperature centre is localized) ; like
de Langen, he could not observe glycosuria. I shall afterwards discuss
this incongruity between hyperglycaemia and glycosuria (p. 280). As
my examinations took place in the hospital, the temperature of the
environment may be assumed to have been constant.

(3) The persons who are to be examined must not work, at least not
heavily. For though the opinions of the various authors differ in this
respect, it may still have some influence; probably light work gives
an increase Of blood-sugar, whereas exhaustive labour may reduce it
(Bang; Bergsma, 1912). Most of my patients were bedridden, some
were walking about without doing work of any importance. The
normal persons, whom I examined, did no work at all.

(4) Finally the age is of importance for the blood-sugar. Also with
normal persons the amount of sugar increases in advanced age (von
Noorden, 1917). Laudenheimer (1898) found in psychoses above the
age of 60 a ten times greater frequency of glycosuria than below
the age of 60; Ehrenberg (1909) had the same results; As will appear
from my tables, this factor has not influenced my results.

Researches on Psychoses.

I feel obliged to give a short clinical history of each patient I
examined, as with our present knowledge of psychiatry I think it is not
justifiable to mention the diagnosis only. Not only is the nomen-
clature widely different in the various countries and in the various
publications even of fellow countrymen, but also the opinions about
psychical diseases are still totally unsettled; quite different diseases
have been described (and find their way into literature), e.g., by the
name of psychasthenia, of dementia praecox, and also of melancholia.
So, if in psychoses facts are stated, they must remain cdnnect'ed with
the complex of symptoms in which they were observed; this is the Only
way finally to collect facts which belong together.
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In my opinion, an exception is formed by epilepsy and dementia
paralytica. In order to be short,-1 -shall not give a clinical history in
these cases. Of the sufferers from epileptic seizures, I have chosen
•those only who did not show any bodily abnormalities and who had
already suffered for several years from well-observed general epileptic
attacks, some of them being decidedly demented; they all represented
types of the so-called genuine epilepsy.

For examples of dementia paralytica, I have also chosen undeniable
types of this disease, all showing, besides the characteristic dementia,
several of the well-known bodily. changes (alterations of pupils,' and
tendon-reflexes, tremor, apoplectic and epileptic attacks, positive reac-
tion of Wassermann in blood and cerebro-spinal fluid).

Having taken these precautions, I think it admissible to omit the
"history and to give only the results. I have principally examined
cases of melancholia and of confusional insanity, and some cases of
mania, whereas I have taken the other psychoses, dementia praacox,
paralytic dementia and epilepsy, as a means of control only.

Blood-sugar in Dementia Praecox.

I examined ten sufferers from dementia prsecox. It is a well-known
fact that the opinions of the various authors differ widely with regard
to this chapter of psychiatry. Even in the successive editions of
Kraepelin's text-books different conceptions of dementia prsecox are
found, while Bleuler's (1911) definition of dementia praecox is still
•more comprehensive.

In my opinion, entirely different groups of psychoses are combined
in this way. I have tried to avoid possible mistakes in classification by
examining only types of the so-called hebephrenia, who all showed,
as may be seen in the history, the well-known clinical symptoms
of dementia praecox: the autism and loss of real interest in matters
of daily life; the high degree of suggestibility on the one side and of
•negativism on the other, with all the abnormal movements and positions
dependent on i t ; the incomprehensible associations in speaking and
acting.

A second difficulty is caused by the fact that, in my opinion, it is
quite impossible to make a diagnosis with absolute certainty from the
complex of symptoms only, even if these symptoms are otherwise
typical for dementia praecox.

In order to be able to pronounce a decisive opinion on.diagnosis and
prognosis, or to register symptoms as belonging to dementia praecox,
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it is absolutely necessary that the disease be observed for a long time.
For that reason I chose only patients who had already suffered from
the typical symptoms for several years. No. 6 had been ill for the last
half-year only, but then he had the typical symptoms and showed no
signs of improvement at his departure.

No. 1.—F. P., female, aged 24. Two relatives at the second remove
insane; further family history negative. Psychical alteration for three
years, taciturn, doing no work, always staring; hebephrenic laugh; often
cutting a queer face, not caring for her relations. In hospital the same
symptoms. No bodily changes.

Blood-sugar.

August 20, 1918 : Seemed anxious on admission. Pulse, 142 ; four hours
after breakfast, 1'59 per mille.

August 21 ; Before breakfast much calmer. Pulse,' 92 ; blood-sugar, T33
per mille.

August 22 : Blood-sugar before breakfast, l'2O per mille.
August 23 : Blood-sugar before breakfast, l'2O per mille.
August 24 : Blood-sugar before breakfast, l'07 per mille.
August 26 : Blood-sugar before breakfast, l'Ol per mille.
October 9: Quite calm. Before breakfast, 089 per mille; three-quarters

of an hour after breakfast, l'O7 per mille; one and a half hours after breakfast,
1 per mille; two and a quarter hours after breakfast, 0'98 per mille;
three hours after breakfast, 0'91 per mille.

No. 2.—J. D., male, aged 38. Mother melancholic, further family history
negative. Abnormal for seven years. Began with excitement, anxiety, aggres-
siveness spoke much about the Bible and Socialism, afterwards taciturn,
laughing suddenly, staring with vacant eyes. Was in asylum for one and a
half years. Did not recover.

In hospital reticent, many stereotyped actions, catalepsy, automatic move-
ments. Slight dementia. No bodily changes.

Bipod-sugar.

October 7, 1918 : Quite calm. Before breakfast, 0'88 per mille; three-
quarters of an hour after breakfast, l'O7 per mille; one and a half hours after
breakfast, 1'14 per mille; two and a quarter hours after breakfast, l'O7 per
mille ; three hours after breakfast, 1'13 per mille.

No. 3.—H. P., male, aged 42. Father alcoholic, further family history
negative. Patient has been abnormal from his 18th year, when he was in
prison for some months.

Taciturn, said strange things, was always laughed at, earned little,
occasionally stayed in bed for some" days, often talked nonsense, several
stereotyped movements.
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In hospital reticent, apathetic, stereotyped movements,, catalepsy. No
bodily changes.

Blood-sugar.
February 15, 1919 : Quite calm. Before breakfast, 0'77 per mille; three-

quarters of an hour after breakfast, 1'22 per mille ; one and a half hours after
breakfast, l'lO per mille; two and a quarter hours after breakfast, 0'97
per mille.

No. 4.—J. D., male, aged 21. One brother suffering from dementia prascox
for several years.

Became more and more taciturn from his 10th year, stayed in bed, was
quite indifferent to reproof, showing stereotyped actions, often staring.

In hospital behaving like a typical case of hebephrenia; reticent, stereo-
typed attitudes, hebephrenic laugh, &c. No bodily changes.

Blood-sugar.
February 15, 1919 : Quite calm. Before breakfast, 0'81 per mille; three-

quarters of an hour after breakfast, 1'22 per mille ; one and a half hours after
breakfast, l'Ol per mille; two and a quarter hours after breakfast, 0'92
per mille.

No. 5.—L. C. K., male, aged 28. Family history negative. Always a
backward child (intellectually). Three years ago he became abnormal rather
suddenly. Hallucinations, anxiety, persecutory delusions. Was treated in
asylum and diagnosed dementia prascox, with symptoms of negativism, cata-
lepsy, hallucinations and delusions. Never normal again, behaving strangely,
childishly ; stereotyped movements. Doing no regular work.

In hospital same symptoms. No bodily changes.

Blood-sugar.

November 16, 1918 : Quite calm. Before breakfast, 0'99 per mille; three-
quarters of an hour after breakfast, 1"13 per mille; one and a half hours after
breakfast, 1'13 per mille; two and a quarter hours after breakfast, l'O2
per mille.

No. 6.—J. J. B., male, aged 22. Family history negative. Psychical
alteration for about eight months. Taciturn, no interest in his surroundings,
stereotypic, cataleptic, probably hallucinations, always staring with vacant
eyes. Sometimes negativism. No bodily changes.

Blood-sugar.
September 24, 1918 : Quite calm. Before breakfast, 0'99 per mille ; three-

quarters of an hour after breakfast, 1'17 per mille; one and a half hours after
"breakfast, l'O6 per mille ; two and a quarter hours after breakfast, 0'94 per
mille; three hours after breakfast, 1'16 per mille.

No. 7.—J. H., female, aged 21. Family history negative. Abnormal
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for three years. "Behaving strangely, stereotypically, without sense, laughing
without reason, could not do the work she used to do.

In hospital the above-mentioned symptoms, typical schizophrenia. No
bodily changes.

Blood-sugar.
October 8, 1918: Quite calm. Before breakfast, 0.76 per mille; three-

quarters of an hour after breakfast, 116 per mille; one and a half hours after
breakfast, 0'99 per mille ; two and a quarter hours after breakfast, 0'85 per
mille ; three hours after breakfast, 0'76 per mille.

No. 8.—E.. B., female, aged 52. Family history negative. Became
abnormal on her twentieth year (after unhappy love affair ?). Since then never
normal; occasionally excited, with hallucinations and delusions, always acting
strangely, abruptly, living in complete bewilderment; had a collection of
twenty-five pairs of shoes ; on her first admission she wore seventeen skirts,
eight under-vests, six chemises, three pairs of drawers, and three pairs of
stockings ; always talking, but complete nonsense only. The same psychical
state on the second admission to hospital. Intellectual activity bad. No
bodily changes.

Blood-sugar.
December 23, 1918 : Continuously talking nonsense, no real excitement or

emotion. Before breakfast, 1*13 per mille; three-quarters of an hour after
breakfast, 1'18 per mille ; one and a half hours after breakfast, 1'23 per mille;
two and a quarter hours after breakfast, l'O7 per mille.

No. 9.—A. A. H., female, aged 28. Family history : both parents alco-
holic. Psychical alteration since April, 1916. Began with anxiety, paranoid
delusions, hallucinations; afterwards calmer, but behaving strangely, impul-
sively. After her first stay in hospital she neglected her household, often
suffered from mutism ; acted impulsively, quite indifferent to the death of
her husband, became very erotic.

On second admission into hospital, all symptoms of dementia prscox. No
bodily changes.

Blood-sugar.
September 24,1918 : Fairly calm, erotic. Before breakfast, 0'92 per mille;

three-quarters of an hour after breakfast, 1'41 per mille; one and a half hours
after breakfast, failure; two and a quarter hours after breakfast, 1'13 per
mille; three hours after breakfast, 1*16 per mille.

No. 10.—M. S., female, aged 35. Family history negative. Psychical
alteration for ten years. Taciturn, reticent; often staring; wandering away
from home; negativistic; paranoid delusions, armed herself with stick;
hallucinations. In hospital: reticent, occasionally negativistic, laughing
hebephrenically, cataleptic. No bodily changes.

Blood-sugar.
December 18, 1918 : Quite calm. Before breakfast, 116 per mille : three-

quarters of an hour after breakfast, 185 per mille; one and a half hours after
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breakfast, 108 per mille; two and a quarter hours after breakfast, 1'21
per mille.

December 21: Calm. Before breakfast, 1'17 per mille; three-quarters
of an hour * after breakfast, 1'54 per mille; one and a half hours after
breakfast, 1'55 per mille; two and a quarter hours after breakfast, 1'22
per mille.

February 17, 1919: Calm. Before breakfast, 0'94 per mille; three-
quarters of an hour after breakfast, 1'63 per mille ; one and a half hours
after breakfast, 1 15 per mille; two and a quarter hours after breakfast,
I ' l l per mille.

If, in the case of No. 1, we take the observation at the time when
she had become accustomed to the hospital, and if we ta£e in the case
of No. 10 the average of the three examinations, we may put down as
the average in these ten cases of dementia prascox respectively :—

Before breakfast . . . . . . . . .. . . 0 93 per mille.
Three-quarters of an hour after breakfast .. . . . . 1-23 ,,
One and a half hours after breakfast . . . . . . 1*10 ,,
Two and a quarter hours after breakfast . . .. . . 1-10 „

Two only of the ten cases showed a higher amount than l -30 per
mille after breakfast, of whom No. 9 was more or less excited. In the
case of G. S. (No. 10) there was no obvious reason for the invariably
increased amount of blood-sugar. She often blushed deeply, which
fact, however, is not seldom seen in dementia prsecox. I am inclined
to think that emotions are responsible for the increase of blood-sugar
in such cases, emotions which the patients are not willing or able
to tell.

That emotions play a part, even with persons who afterwards
seem to be the most indifferent types of hebephrenia, is shown by
the examination of Case No. 1. This girl came into the hospital
in a distinctly emotional state of mind, having a pulse of 142 and an
amount of blood-sugar (four hours after breakfast) of 1'59 per mille.
This percentage showed a decrease on the successive mornings : 133
per mille, l"20 per mille, l"20 per mille, l'07 per mille, l"01 per mille.
The patient had become accustomed to hospital life and was quite calm.

The only way to solve the difficult problem of the psychology of
dementia praecox is by noting the involuntary bodily changes which,
accompany psychical processes ; for all reactions, noted during psycho-
logical examination of the patient, are only fit to demonstrate the
abnormalities of the sufferer, not to get to the bottom of things. The
examination of blood-sugar may also help us in this way. But, in my
opinion, many examinations of dementia prsecox patients are necessary



226 ORIGINAL ARTICLES AND CLINICAL CASES

in many different conditions of mood, and also a careful comparison
with other bodily reactions, before we are in a position to draw any
conclusions.

These results correspond to those of Schultze and Knauer (1909),
who found absence of glycosuria in the apathetic form of hebe-
phrenia, whereas glycosuria was often demonstrated in cases of catatonic
excitement, especially after anxious hallucinations. Travaglino (1911)
described a catatonic patient suffering from glycosuria, which came
and went parallel with depression, anxiety and hallucinations; he
did not observe glycosuria in the hebephrenic form. Ehrenberg (1909)
could not find any alimentary glycosuria in his nine cases of dementia
praecox, neither could Graziani (1908) nor Lugiato (1907), whereas
Trepsat (1905) observed it in eighteen out of his nineteen cases
(five acute cases and fourteen chronic ones) after a dose of 150 gr.
of glycose. [See, for literature, Allers (1913.)]

Heidema (1918) is the only one who examined the percentage
of blood-sugar before breakfast in dementia prsecox more carefully.

In ten of his thirteen cases he found a more or less marked hyper-
glycasmia, but nearly all these thirteen patients had only suffered from
the illness for a few months or half a year, and judging from the
author's notes the diagnosis was often not certain.

The possibility that some of Heidema's cases were not really sufferers
from dementia praecox1 and the fact that, if the diagnosis was correct,
they certainly were examined in a more acute stage of their illness
than my patients, may explain the difference between Heidema's results
and my own sufficiently.

Blood-sugar in Dementia Paralytica.

According to the text-books of Kraepelin (1910) and of Church
and Peterson (1914), intermittent glycosuria is a symptom which is
occasionally met with in paralytic dementia. I do not believe that we
can go any farther. Bond (1895) noticed glycosuria in 10 per cent, of
the cases, Siegmund (1895) in 27'8 per cent., Strauss (1900) in 9 per
cent., and Schultze and Knauer in 67 per cent. Especially the exalted
form showed glycosuria, not that of simple dementia. The percentages

1 Perhaps some cases belonged to maniacal-depressive insanity or to that large and still
undefined group of amentia and amentia-like diseases, in both of which I found a high
amount of blood-sugar ; Kaimann (1902) also found a very low limit of the assimilation
power in amentia, even lower than in melancholia.
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given by the latter authors are doubtlessly too high.1 Rairnann (1902)
did not find glycosuria in paralytic dementia, nor did Heidema (1918).
Eaimann did not find a marked influence on the assimilation power,
though the depressive forms showed a lower number than the rest.
Strauss observed alimentary glycosuria in 9 per cent, of the cases,
Arndt (1897) in 10 per cent. Finally we have the researches of
Heidema, who found a small increase " of blood-sugar before
breakfast.

My own results are the following:—

1

2

3

4

5

6

7

8

9

Name

B.

D.

de H.

H. B.

de B.

N.

S.

T.

K.

Age

58

35

44

44

41

51

38

46

47

Sex

M.

M.

M.

M.

M.

M.

M.

P.

F .

Before
breakfast

Per mille

0-89

1-08

1-07

0-95

1-02

1 0 1
1-36
0-87

0-83

1-09

1-09

£ hour
after

breaklast

Per mille
1-34

1-35

1-45

1-32

1-05

1-27
1-36
1-43

1-16

1-31

1-55

1$ hours
after

breakfast

Per mille

1-30

0-95

1-24

1-32

1-09

1-24
1-63
1-22

1-05

1-22

1-45

2J hours
after

breakfast

Per mille

1-01

0-84

1-41

1-41

1-01

1-05
1-35
1-03

—

0-84

1-19

3 hours
after

breakfast

Per mille

1-09

0-86

1-20

1-14

—

—

—

—

Notes on psychical state

Quite calm in bed ;
extreme dementia

Merely dementia ; quite
calm in bed

Terminal stage ; lay suck-
ing in bed

In merry mood; delu-
sions of riches; walking
about

Calm, merely dementia ;
walking about

Merely dementia ; calm
During paralytic! attacks
Severe attack of rage

directly after breakfast;
afterwards calm

Walking, calm, merely
dementia

Calm in bed, merely
dementia

Calm in bed, many absurd
delusions of power and
riches

If we exclude the results of Nos. 6 and 7, obtained in paralytic
attacks and in excitement, we get the average:—

1-01 .. 1-31 . . 1-21 .. 1-09 per mille

the average of the highest amounts being 1"33 per mille.
1 Both Siegmund and Schultze and Knauer examined the urine of every patient several

times, but not equally often ; moreover, in different diseases, they did not examine the urine
an equal number of times ; in this way many more sufferers from transitory glycosuria
might have been detected in one illness than in another. Schultze and Knauer made another
mistake in establishing their percentage by taking the quotient of the number of urine
examinations and of the positive results. We not only cannot find how many sufferers from
transitory glycosuria there are in the diseases in question in this way, but the percentage
is also dependent on the number of examinations, and especially on whether the sufferers
from glycosuria were examined more or less often than the non-sufierers.
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The amount per mille is doubtless higher than that of normal
persons, six of the nine patients having, without excitement or apoplexy,
an amount above 130 per mille after breakfast.

The results do not disagree with the conclusions arrived at after
studying the literature; the amount of blood-sugar usually does not
reach the height where glycosuria becomes .frequent,1 but has a
tendency to be above the normal.

As paralytic dementia is a disease with typical anatomical changes
(to which, I think, the increase of blood-sugar must be attributed),
we cannot use it for the question which for the moment arrests our
attention.

Blood-sugar in Epilepsy.
I examined eight sufferers from genuine epilepsy. The results are

the following:—

1

2

3

4

5

6

7

8

Name

S. D.

J. N.

E. T..

W. D.

M. W.

K.

R. I.

K. A.

Age

59

24

15

33

41

43

14

27

Sex

P .

M.

M.

P .

F.

P .

M.

P .

Before
breakfast

£ hour ' 1% hours
after j after

breakfast breakfast

2J hours
after

breakfast

3 hours
after

breakfast
Notes on psychical state

Per mille

1-01

0-87

0-84

1-00

102

Per mille i Per mille

1-58

1-23

1-08

1-03

1-36

090 i 1-15

0-78 I 109

0-88 1-45

1-31

1-11
I
! 0-83
i

I 1-11

1-05

1-12

1-00

1-35

Per mille Per mille

1-09

090

0-89

1-16

0-95

1-15

0-84

1-01

1-13

0-82

1-06

0-97

093

0-86

Very irritable, had a
severe attack of excite-
ment after breakfast;
dementia

Quite calm ; dementia

Quite calm ; dementia

Quite calm ; slight degree
of dementia

Quite calm ; dementia

Quite calm; no obvious
dementia

Quite calm ; slight degree
of dementia

Dementia ; very nervous ;
several little attacks
during examination

If we exclude No. 1 (who was examined in an emotional state of
mind) and No. 8 (who was very nervous, had several epileptic
attacks during examination), we find for the remaining three men and
three women rather subnormal amounts, the average of Nos. 2 to 7
being:—

0-90 . . 1-16 . . 1-04 . . 0-98 . . 093 per mille

and the average of the highest amount being 1'18 per mille.
1 Siegmund also describes a case in which sugar appeared in the urine at the beginning

of exaltation, and another case where it could be observed directly after a paralytic attack.
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Only No. 5 showed an amount per mille above l'3O (three-quarters
of an hour after breakfast) for which no reason could be found. As
far as these few observations enable us to draw conclusions we may
say that genuine epilepsy itself does not increase the amount of blood-
sugar, the momentary state during an attack perhaps excepted, and,
of course, if not complicated by an intervening emotion.

This corresponds with the results of former observers as regards
glycosuria or alimentary glycosuria.

Bond (1895) did not find glycosuria in epilepsy, neither did Strauss,
Schultze and Knauer, • van Oordt (1898), or Geelvink (quoted from
Strauss).

According to Allers (1912), glycosuria is very rare in epilepsy; only
Goolden (quoted from Allers) could observe it during epileptoid attacks,
and Florence and Clement (1909) found a decrease of the assimilation
power in epilepsy. Siegmund, who seldom found it with epileptic
dementia, observed it after several attacks. On the contrary, Strauss
and Schultze and Knauer could not even find glycosuria during attacks,
and Eaimann found in these circumstances a rather high assimilation
power. Heidema found in four patients suffering from genuine epilepsy
an average of 1'185 per mille, which is rather high in comparison with
my results before breakfast. He attributes it to the fact that blood-sugar
and glycosuria need not at all be parallel, which is true, of course,
as I shall afterwards discuss. However, as we have no examination on
blood-sugar in epilepsy, I was obliged to refer to those on spontaneous
and on alimentary glycosuria, as being most germane to my researches.

Blood-sugar in Melancholia.

Of all the mental disorders, it is in melancholia that we have
the most and best information about carbohydrate metabolism. This
illness has been the starting-point for my researches. All nerve
specialists know those cases where glycosuria appears at the same tinie
with depression and disappears with psychical improvement; we find
it mentioned in the larger text-books (e.g., of Kraepelin, Ziehen, or
Aschaffenburg). A detailed discussion of the subject can be found in
the papers of Allers (1914), of Schultze and Knauer (1911), of Mita
(1912), and of Heidema (1918); so I think it superfluous to give
a complete survey of the extensive literature.

Typical cases of glycosuria, dependent on melancholia, have been
described, e.g., by Goodhart (1889), Bond (1895), Toy (1895), Schultze
and Knauer (1911). The question of glycosuria in melancholia was
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examined systematically by Schultze and Knauer, that of alimentary
glycosuria by Raimann. The first mentioned authors found glycosuria
in 67 per cent, of their cases. I refer to p. 227 for my criticism on
their method of ascertaining the percentages. According to their
researches, however, we may take it for granted that glycosuria is very
frequent, even if we do not accept exactly the numbers given by them.
For if we consider all those cases as positive in which the authors
observed glycosuria at any time, we get a percentage which is much
higher than 67 per cent. Especially in anxiety, glycosuria is seldom
absent, in accordance with its frequency in emotional states of other
diseases. I shall afterwards return to this question.

Eaimann found a marked decrease of the assimilation power in
melancholia, namely 1"9, the normal average being 3'5.

I have examined the following nineteen cases of melancholia;
several of these patients were sufferers from real periodic melancholia ;
others had their first attack but in all of them there was genuine
depression, with concomitant motor inhibition, anxiety, depressive
delusions; in none was the depressive mood secondary, dependent on
other deeper psychical or bodily causes, nor were there bodily changes
or dementia in any of them.

No. 1.—P. de V., male, aged 65. Several members of his family suffered
from maniacal-depressive insanity. Patient had had two attacks of melan-
cholia before: depression, motor inhibition, delusion of having sinned;
delusions often very absurd. No bodily changes, blood-pressure 130 mm. Hg
(Riva-Eocci) ; examination showed poor intellectual powers, but patient had
little school-learning and was very refractory during examination. Heavy
drinker in former years.

Blood-sugar.
September 17,1918 : Calm, not agitated. Before breakfast, 1*09 per mille ;

three-quarters of an hour after breakfast, 1'15 per mille; one and a half hours
after breakfast, 1'16 per mille; two and a quarter hours after breakfast.
l'3O per mille; three hours after breakfast, 1'17 per mille.

September 18: Same psychical state. Before breakfast, l'O7 per mille;
three-quarters of an hour after breakfast, 1'17 per mille ; one and a half hours
after breakfast, 1"21 per mille; two and a quarter hours after breakfast,
1'18 per mille ; three hours after breakfast, 128 per mille.

December 16 : Same psychical state. Before breakfast, l'2O per mille ;
three-quarters of an hour after breakfast, V36 per mille ; one and a half
hours after breakfast, l'30 per mille; two and a quarter hours after breakfast,
0'98 per mille.

No. 2.—J. E., male, aged 66. Insane for the first time, became melan-
cholic after the illness and death of his son; depression, delusion of having
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sinned: high degree of anxiety; speaking and acting slowly; no dementia;
no bodily changes.

Blood-sugar.

November 28, 1918: Very anxious. Before breakfast, 1"13 per mille;
three-quarters of an hour after breakfast, l'O7 per mille; one and a half
hours after breakfast, l'2O per mille; two and a quarter hours after breakfast,
l'O3 per mille.

December 3 : Very anxious. Before breakfast, failure; three-quarters
of an hour after breakfast, 1'83 per mille; one and a half hours after
breakfast, 1'22 per mille; two and a quarter hours after breakfast, l'O2
per mille.

December 14: Very anxious. Before breakfast, 1'37 per mille; three-
quarters of an hour after breakfast, 1'61 per mille; one and a half hours after
breakfast, 1'17 per mille ;t two and a quarter hours after breakfast, 1'26 per mille.

No. 3.—H. J. P., female,.aged 43. Twin brother committed suicide; father
feeble-minded. Patient had already once suffered from melancholia. In 1918
she had several melancholic attacks of short duration ; depression; motor
inhibition ; delusion of poverty ; no anxiety ; no dementia ; no bodily changes.

Blood-sugar.
i

September 19, 1918 : Calm, not anxious. Before breakfast, l'lO per mille ;
three-quarters of an hour after breakfast, 1'42 per mille ; one and a half hours
after breakfast, 1'14 per mille ; two and a quarter hours after breakfast, failure;
three hours after breakfast, 0'91 per mille.

No. 4.—V. W., female, aged 60. Nervous woman, especially of late years.
For the last months : Depression, motor inhibition, agitation, weeping all
day; was never melancholic before; no dementia; no bodily changes ; blood
pressure, 130 mm. Hg (Riva-Eocci).

Blood-sugar.

September 19, 1918 : Calm, no anxiety. Before breakfast, 0'93 per mille ;
three-quarters of an hour after breakfast, 1'41 per mille ; one and a half hours
after breakfast, failure ; two and a quarter hours after breakfast, 1'22 per mille ;
three hours after breakfast, 096 per mille.

No. 5.—G. D. H., female, aged 23. First attack of melancholia ; first child
born three months before illness broke out. Depression, marked'anxiety,
delusion of having sinned, motor inhibition, sometimes stupor, attempt at
suicide; intellectual examination impossible; no obvious dementia; no symptoms
of dementia praecox. Scratching and plucking at everything, afterwards
obstinate masturbation. No bodily changes.

Left hospital unrecovered.
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Blood-sugar.
September 5,' 1918: Anxious. Before breakfast, l'O7 per mille; three-

quarters of an hour after breakfast, 1'69 per mille; one and a half hours after
breakfast, l'3O per mille; two and a quarter hours after breakfast, l'O9 per
mille ; three hours after breakfast, 1 per mille.

September 17: Less anxious, but still depressed. Before breakfast,
l'O2 per mille; three-quarters of an hour after breakfast, 141 per mille ;
one and a half hours after breakfast, 1'45 per mille; two and a quarter hours
after breakfast, l'O9 per mille; three hours after breakfast, 0'96 per mille.

No. 6.—B. I \ de L., female, aged 41. First depressive period, but character
was always melancholic. Became depressed after death of her mother.
Depression, anxiety, delusion of having maltreated her mother; attempt at
suicide ; no dementia ; no bodily changes.

Blood-sugar.

November 27, 1918 . Depression, anxiety (slight degree). Before breakfast,
1'34 per mille : three-quarters of an hour after breakfast, 1'96 per mille;
one and a half hours after breakfast, 1'75 per mille; two and a quarter hours
after breakfast, 1'33 per mille.

December 7 : Same psychical state. Before breakfast, 119 per mille;
three-quarters of an hour after breakfast, 1"82 per mille ; one and a half hours
after breakfast, 1'53 per mille; two and a quarter hours after breakfast,
l'O8 per mille.

February 4, 1919 : Much better, but still very taciturn. Before breakfast,
1'18 per mille; three-quarters of an hour after breakfast, 1'66 per mille ;
one and a half hours after breakfast, 1'33 per mille ; two and a quarter hours
after breakfast, 1'39 per mille.

Left hospital not quite recovered.

No. 7.—M. M., female, aged 48. Melancholic depression four years ago.
This time melancholia broke out after insignificant operation; depression ;
delusion of poverty, of having sinned; agitation; no dementia; no bodily
changes.

Blood-sugar.

October 9, 1918 : Agitated, bewailing her misfortunes. • Before breakfast,
1'28 per mille; three-quarters of an hour after breakfast, 1'42 per mille;
one and a half hours after breakfast, 1'32 per mille; two and a quarter hours
after breakfast, 1'36 per mille; three hours after breakfast, l"40 per mille.

December 6 : Same psychical state. Before breakfast, l'2O per mille ;
three-quarters of an hour after breakfast, 1'35 per mille; one and a half hours
after breakfast, 1'43 per mille; two and a quarter hours after breakfast,
1'43 per mille.

Left hospital unrecovered.
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No. 8.—D. L*., male, aged 45. Mother committed suicide'; several cases of
insanity in family history. Patient suffered from melancholia twice before.
This period : Depression, anxiety, depressive delusions, especially of a hypo-
chondriac natuye; some psychasthenic symptoms; no dementia; no bodily
changes. Left hospital unrecovered; completely recovered in asylum.

Blood-sugar.
November 27, 1918: For psychical symptoms vide supra, anxious. Before

breakfast, 1'19 per mille; three-quarters of an hour after breakfast, 1'62 per
mille; one and a half hours after breakfast, 1'54 per mille ; two and a quarter
hours after breakfast, 1'44 per mille.

December 6 : Same psychical state, anxiety. Before breakfast, I ' l l per
mille; three-quarters of an hour after breakfast, l'9O per mille; one and a
half hours after breakfast, 1'39 per mille ; two and a quarter hours after
breakfast, l'O5 per mille.

No. 9.—A. v. d. W.—female, aged 38. First depressive period; slight
depression; motor inhibition; no anxiety; no delusions; no suicidal
tendencies ; no dementia; no bodily changes ; left hospital unrecovered.

Blood-sugar.

November 13, 1918: Calm, slight motor inhibition. Before breakfast,
0'92 per mille ; three-quarters of an hbur after breakfast, 1"31 per mille ; one
and a half hours after breakfast, l'O3 per mille ; two and a quarter hours after
breakfast, 0'91 per mille.

December 5 : In the same condition. Before breakfast, l"02 per mille ;
three-quarters of an hour after breakfast, 1'18 per mille ; one and a half hours
after breakfast, 1'34 per mille ; two and a quarter hours after breakfast,
0'94 per mille.

No. 10.—A. M. J. M. EL, female, aged 41. Melancholic for the first time;
depression ; depressive delusions ; anxiety ; no dementia ; aneemia (had always
looked pale, no change of the blood) ; no other bodily changes. Left hospital
unrecovered.

Blood-sugar.
September 21, 1918 : Depression ; motor inhibition; no anxiety. Before

breakfast, l'O4 per mille; three-quarters of an hour after breakfast, 1'33 per
mille; one and a half hours after breakfast, 1'36 per mille; two and a quarter
'hours after breakfast, 1'28 per mille; three hours after breakfast, 1'23 per
mille.

December 5 : Same psychical state. Before breakfast, 107 per mille ;
three-quarters of an hour after breakfast, 1'53 per mille; one and a half hours
after breakfast, 1'36 per mille ; two and a quarter hours after breakfast, 1'13
per mille.

No. 11.—C. K. B., female, aged'50. Sister of our patient committed
suicide. Patient suffered from melancholia once before. This time : depression,
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agitation, anxiety, depressive delusions of all kinds, two attempts at suicide;
no dementia ; no bodily changes.

Blood-sugar.

November 13, 1918: Very anxious. Before breakfast, 1'35 per rnille;
three-quarters of an hour after breakfast, 1'62 per mille ; one and a half hours
after breakfast, failure; two and a quarter hours after breakfast, 1'24 per
mille.

December 5 : Same psychical state ; anxious. Before breakfast, 1'27 per
mille; three-quarters of an hour after breakfast, l'7O per mille ; one and a
half hours after breakfast, 1'33 per mille ; two and a quarter hours after break-
fast, 1'27 per mille.

February 6, 1919 : Stuporous ; looking very anxious. Before breakfast.
l'2O per mille; three-quarters of an hour after breakfast, 2'04 per mille; one
and a half hours after breakfast, 1'65 per rnille; two and a quarter hours after
breakfast, l'lO per mille.

March 20 : Eecovered, about to leave. Before breakfast, 0'79 per mille;
three-quarters of an hour after breakfast, 1'18 per mille; one and a half hours
after breakfast, 0'98 per mille ; two and a quarter hours after breakfast,
l'Ol per mille.

No. 12.—J. M., female, aged 34. First attack of melancholia ; depression ;
motor inhibition ; no delusions ; no anxiety ; no dementia ; no bodily changes.

Blood-sugar.

September 21, 1918 : Slight depression and motor inhibition; no anxiety.
Before breakfast, 0'99 per mille; three-quarters of an hour after breakfast,
1'33 per mille; one and a half hours after breakfast, 1'25 per mille ; two and
a quarter hours after breakfast, 0'98 per mille; three hours after breakfast,
1 per mille.

December 4 : Depression ; motor inhibition ; weeping during examination.
Before breakfast, l'03 per mille; three-quarters of an hour after breakfast,
1'51 per mille ; one and a half hours after breakfast, 1'19 per mille ; two and
a quarter hours after breakfast, l'O3 per mille.

No. 13.—E. de H., male, aged 44. Patient suffered from melancholia
twice before. This time he shows : depression ; motor inhibition ; sometimes
marked anxiety. Slight degree of tuberculosis of the lungs ; temperature not
raised; no anaemia; no cachexia; no other bodily changes. No dementia;
melancholic, indecisive character.

Blood-sugar.
October 14, 1918 : Depression ; motor inhibition ; no anxiety. Bgfore

breakfast, 1'13 per mille; three-quarters of an hour after breakfast, 1'61 per
mille ; one and a half hours after breakfast, l'O7 per mille; two and a quarter
hours after breakfast, 0.89 per mille ; three hours after breakfast, 0'84 per mille.
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November 21 : Depression ; negativism ; refusal of food. Before breakfast,
0'96 per mille; three-quarters of an hour after breakfast (only 400 com. of
milk), 1 51 per mille; one and a half hours after breakfast, 1 35 per mille;
two and a quarter hours after breakfast, l'O6 per mille. Left hospital
unrecovered.

No. 14.—F. K., male, aged 68. Had an attack of melancholia fourteen
years ago: the outbreak of the present attack was preceded by a short period
of excitement. Now : depression ; motor inhibition, at the same time anxious ;
delusion of' depressive nature, especially hypochondriacal delusions; no
dementia; no bodily changes. Father of patient committed suicide.

i • Blood-sugar.

November 1, 1918 : Psychological state : see above. Before breakfast, 1'13
per mille ; three-quarters of an hour after breakfast, 1'57 per mille; one and a
half hours after breakfast, 1"52 per mille; two and a quarter hours after
breakfast, 1'39 per mille; three hours after breakfast, 1'24 per mille.

November 20 : Depression ; motor inhibition ; not anxious ; getting much
better. Before breakfast, l'O3 per mille; three-quarters of an hour after
breakfast, 1'17 per mille; one and a half hours after breakfast, 1'26 per mille \
two and a quarter hours after breakfast, 1'22 per mille. Left hospital nearly
recovered.

No. 15.—J. P. L.-S., female, aged .51. Melancholia (for the first time)
some weeks after recovery from pneumonia. Depression ; depressive delu-
sions ; motor inhibition ; stuporous on admission into hospital; occasionally
anxious ; no dementia ; no bodily changes.

Blood-sugar.

October 13, 1918 : Excited ; depressed. Before breakfast: 1'23 per mille ;
three-quarters of an hour after breakfast, 1'67 per mille ; one and a half hours
after breakfast, l'6O per mille; two and a quarter hours after breakfast, 1'57
per mille.

November 2 1 : Depression; motor inhibition; slightly anxious. Before
breakfast, 1'45 per mille ; three-quarters of an hour after breakfast, 1'82
per mille; one and a half hours after breakfast, 1'78 per mille ; two and
a quarter hours after breakfast, l'5O per mille.

December 24 : Patient has become maniacal; exaltation ; accelerated flow
of thoughts; still some depressive delusions. Before breakfast, l'O6 per
mille ; three-quarters of an hour after breakfast, 1'12 per mille ; one and a half
hours, after breakfast, 109 per mille ; two and a quarter hours after breakfast,
1'14 per mille.

January 6, 1919 : Again depressed; depressive delusions; no motor inhi-
bition. Before breakfast, 116 per mille ; three-quarters of an hour after
breakfast, 1'33 per mille ; one and a half hours after breakfast, 1'43 per mille ;
two and a quarter hours after breakfast, 1'42 per mille.

BRAIS.-VOL.XI.il. 10
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No. 16.—L. S. B., female, aged 61. Sister committed suicide. Patient had
one depressive period previously ; this time : depression ; anxiety; delusions
of depressive nature; attempt at suicide; no dementia ; no bodily changes.
Left hospital not quite recovered.

Blood-sugar.
September 26, 1918 : Anxious. Before breakfast, 078 per mille; three-

quarters of an hour after breakfast, 1'52 per mille; one and a half hours after
breakfast, 1'67 per mille; two and a quarter hours after breakfast, 1'53 per
mille ; three hours after breakfast, 1'21 per mille.

October 22 : Day of departure, very nervous. Before breakfast, 1'28
per mille ; three-quarters of an hour after breakfast, 1'73 per mille; one and a
half hours after breakfast, 1'58 per mille ; two and a quarter hours after
breakfast, 109 per mille ; three hours after breakfast, failure.

No. 17.—M. D. 0., female, aged 47. Suffered from depressive insanity
once before. This time: depression; very marked anxiety; delusions of
depressed nature, especially of having sinned ; attempts at suicide ; refusal of
food ; no dementia ; no bodily changes. Unrecovered to asylum.

Blood-sugar.
August 16, 1918 . Before breakfast, anxious, 0'90 per mille.
August 17 : Before breakfast, anxious, 0'88 per mille.
August 19 : Before breakfast, anxious, 0'88 per mille.
August 20: Before breakfast, anxious, l'2O per mille.
August 24 : Before breakfast, anxious, 1'24 per mille ; three-quarters of an

hour after breakfast, 1'77 per mille; one and a half hours after breakfast,
1'33 per mille ; two and a quarter hours after breakfast, l'O2 per mille ; three
hours after breakfast, 114 per mille.

August 26: Anxious. Before breakfast, 104 per mille ; three-quarters
of an hour after breakfast, 1'49 per mille ; one and a half hours after breakfast,
1'43 per mille; two and a quarter hours after breakfast, 1'18 per mille.

October 23 : Same psychical state ; marked anxiety. Before breakfast,
0'93 per mille; three-quarters of an hour after breakfast, 1'46 per mille;
one and a half hours after breakfast, 1'75 per mille.

Further examination impossible on account of anxiety. Except for the
last time, no muscular exertion. Left hospital unrecovered.

No. 18.—L. M. v. W., female, aged 38. Father died from diabetes. Patient
bore emotional character; insane for the first time; depression; marked
anxiety ; delusions of depressive nature ; suicidal tendency ; no dementia ; no
bodily changes. Unrecovered to asylum.

Blood-sugar.

August 16 : Before breakfast, anxious, l'07 per mille.
August 19 : Before breakfast, anxious, 104 per mille.
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August 20: Before breakfast, anxious. 0'87 per mille.
August 2 1 : Before breakfast, anxious ; much excited after having seen her

child, l'3O per mille.
August 22 : Anxious. Before breakfast, l'lO per mille ; three-quarters of

an hour after breakfast, 1'88 per mille; one and a half hours after breakfast,
1'89 per mille. (The patient had, however, taken 200 c.cm. of milk one hour
after breakfast); two and a quarter hours after breakfast, 1'63 per mille;
three hours after breakfast, 1'21 per mille.

August 23 : Anxious. Before breakfast, l'3O per mille ; three-quarters of
an hour after breakfast, 1'71 per mille; one and a half hours after breakfast,
l'4O per mille ; two and a quarter hours after breakfast, 1'18 per mille ; three
hours after breakfast, I ' l l per mille.

September 12 : Still depressed, but less anxious. Before breakfast, 1'17 per
mille ; three-quarters of an hour after breakfast, 1'49 per mille; one and a half
hours after breakfast, 1'22 per mille; two and a quarter hours after breakfast,
1'16 per mille ; three hours after breakfast, 1'13 per mille.

(No muscular exertion during the days of examination.) Left hospital
unrecovered.

No. 19.—B. J. D., male, aged 58. Family history negative. Patient had
one attack of melancholia before. This time: depression, anxiety, motor
inhibition, delusion of having sinned, of poverty, attempt at suicide. No
hallucinations, no dementia, no bodily changes.

Blood-sugar.

December 27, 1918: Depression, motor inhibition, no marked anxiety.
Before breakfast, 1'24 per mille ; three-quarters of an hour after breakfast,
1'56 per mille; one and a half hours after breakfast, 1'51 per mille; two and
a quarter hours after breakfast, 1'43 per mille.

January 7, 1919 : statics idem. Before breakfast, l'O2 per mille : three-
quarters of an hour after breakfast, 1'67 per mille ; one and a half hours after
breakfast, 1'44 per mille ; two and a quarter hours after breakfast, 1'27
per mille.

February 27: No longer depressed, nearly totally recovered. Before
breakfast, l'O per mille ; three-quarters of an hour after breakfast, 1'29 per
mille ; one and a half hours after breakfast, 0'99 per mille; two and a quarter
hours after breakfast, 0'94 per mille.

No. 20.—H. B. B., female, aged 56. One melancholic attack ten years
ago. This time : depression, motor inhibition, anxiety, depressive delusions,
no dementia, no bodily changes.

Blood-sugar.
August 15, 1918 : Still depressed ; no longer anxious ; l'O4 per mille.
August 17 : Still depressed ; no longer anxious ; 0 78 per mille.
August 19 : Still depressed ; no longer anxious ; 0'93 per mille.
August 20 : Still depressed; no longer anxious ; 113 per mille.
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November 18: Recovering. Before breakfast, l'Ol per mille; three-
quarters of an hour after breakfast, 119 per mille ; one and a half hours after
breakfast, 1'26 per mille; two and a quarter hours after breakfast, 0'95
per mille: three hours after breakfast, 0'99 per mille. Left hospital nearly
recovered.

No. 21.—D. 0. — D., female, aged 34. Suffered from melancholia twice
before. This time : depression, motor inhibition, anxiety, no delusions, no
dementia ; no bodily changes. (Patient was recovering from illness on entering
the hospital.)

Blood-sugar.

October 11, 1918: Quite restored to normal psychical state. Before
breakfast, l"04 per mille; three-quarters of an hour after breakfast, 1'21 per
mille; one and a half hours after breakfast, 0'79 per mille; two and a quarter
hours after breakfast, 0'78 per mille; three hours after breakfast, 0'80
per mille '

No.

I
2
3
4
5
6
7
8

•9
10
11
12
13
14
15
16
17
18
19

Name •

P. deV.
J. K
H J P K
v. W
G. D. H.
B. P. de L.
M. M
D. L
A. v. d. W. . .
A. M. J. M. H.
C. K. B.
J. M
E. deH.
F. K
J. P. L. S.
L. S. B.
M. D. 0.
L. M. v. W. . .
B. J .D.I

Age

65
66
43
60
23 '
41
48
45
38
41
50
34
44
68
51
61
47
38
58

Average

Sex

M.
M.
P .
F .
F.
F .
F .
M.
F .
F .
F .
F .
M.
M.
F .
P .
F .
F .
M.

Average of patients with marked
anxiety (Nos. 2, 5, 8, 11, 16,
in i o\
XI , 1 O |

Average of patients without obvious
anxiety (Nos. 1, 3, 4, 9, 10, 12,
1Q\

Average of patients aged above 50
(Nos. 1, 2, 4, 11, 14, 19)

Before
breakfast

Per mille
1-12
1-25
1 1 0
0-93
1-04
1-26
1-24
1-15
0 97
1 0 5
1-31
1-01
1-04,
1-13 .
1-33
1 0 3
1 0 1
1-11
1-13

1-12

1-13

1-03

1-13

^ hour
after

breakfast

Per mille

1-23
1-50
1-42
1-41
1-55
1-89
1-39
1-76
1-24
1-43
1-66
1-44
1-56
1-57
1-74
1-62
1-57
1-79
1-61

1-55

1-63

1-39

1-50

1J hours
after,

breakfast

Per mille
1-22
1-20
1-14

1-38
1-64
1-37
1-47
1-18
1-36
1-33
1-22
1-21
1-52
1-69
1-62
1-50
1-64
1-47

1-39

1-45

1-22

1-39

2J hours
after

breakfast

Per mille
1-15
110

1-22
109
1-20
1-39
1-25
0-92
1-28
1-25
1-00
0-97
1-39
1-53
1-15
110
1-40
1-35

1-21

119

103

1-24

3 hours
after

breakfast

Per mille
1-22

0-91
0-96
0-98

•
1-43

1-23

1-00
0-84
1-24

1-14
116
—

1-10

_

—

Highest
amount

Per mille
1-36
1-83
1-42
1-41
1-69
1-96
1-43
1-90
1-34
1-53
1-70
1-51
1-61
1-57
1-82
1-73
1-77
1-88
1-67

1-64

1-79

1-45

1-59
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As may be seen from the table (p. 238),1 blood-sugar is much increased
in melancholia. Firstly, the amount before breakfast is often too high,
the average being 1'12 per mille. This is conformable to the results of
Heidema, who found the average of I ' l l per mille, whereas Wigert (1919)2

found an average of 095 per mille in his fourteen cases of melancholia. If
we take l"10 per mille as the limit for normal persons before breakfast,
of my nineteen cases, nine had surpassed that number; of Heidema's
seventeen cases, ten showed an amount above l'lO, whereas only two
of Wigert's cases had surpassed the limit. As the result of these '
researches, we may say that spontaneous hyperglycsemia is often absent in
melancholia, though very likely it is also more often present here than
in other psychical diseases. Wigert also examined the alimentary hyper-
glycaemia, and here his results are in good accordance with mine. He
gave 80 grrn. glycose and compared his results with those of Jacobsen
(1913, No. 97) in normal persons after the same dose of glycose; with
normal individuals the amount of l"40 was surpassed in 56 per cent,
of the cases; with the patients of Wigert, this was the case with 91
per cent. Glycosuria (after taking 80 grm. glycose) was found absent
by Jacobson in 65 per cent.; with melancholia according to Wigert
only in 17 per cent.

For further details I refer to the paper of Wigert: these numbers
may suffice to show the perfect harmony between the results of Wigert
and my own ; whereas the amount before breakfast is very inconstantly
increased, there is in melancholia a fairly constant alimentary hyper-
glycaemia, as well after starch as after glycose.

To what factor must this increased blood-sugar be attributed ? That
this depends on the illness itself is clear, not only from the long-known
fact that glycosuria appears and disappears with the depression, but also
from my researches, as I was able to examine the Cases 11, 14, 15,
and 19 while they were recovering; in these cases the amount of
blood-sugar had decreased on recovery. To many of Wigert's and
my own patients, opium was given. But opium has, according to
af Klercker (1914-15), a decreasing influence on the amount of blood-
sugar, which he ascribes to its inhibitory power on the peristalsis of

1 In this table the blood-sugar amounts noted for each patient represent the averages of
the percentages found by the several examinations on the height of the disease.

2 I have taken the average of his several examinations of each patient, and again the
average of these numbers. They have great value on account of the large number of exam-
inations.
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the stomach. At any rate, my results cannot be increased by gastro-
intestinal movement; the weak intestinal peristalsis in melancholia
(even without opium) can only have a decreasing influence on the blood-
sugar, as the sugar of the food is more slowly absorbed. Chloral
hydrate, which, according to Jacobsen (1913 [96]), may cause an
increase of blood-sugar, was only occasionally given to my patients;
moreover, it was never prescribed on the days of examination.

That the age, which might be of influence according to Lauden-
heimer and Ehrenberg (see p. 220), does not make any difference
is shown by the percentage of the several patients aged 50 or above
(see table, p. 238). Wigert mentions the bodily weight as a factor
which might influence the amount of blood-sugar. The increase of
blood-sugar would be inversely proportional to the weight. I do not
know whether any experiments have been made which would justify
this supposition, but in this form it seems to be highly improbable.
According to Scott (1914), the weight is probably without special
influence upon the concentration of sugar in the blood; it decreases,
however, as the amount of blood drawn per kilo of body weight of the
animal increases. Sufficient data have not been obtained to establish
the mathematical expression for this relation ([160] p. 306). Wigert
suggests still another possibility. According to Bang, sugar given to
animals after hunger leads to a higher amount than when they are
well fed; now melancholies are often under-fed, and this fact might
partly explain the high blood-sugar after taking glycose. Of course
I do not know the weight of my patients before admission, but I am
sure that most--of them are not under-fed after a long stay in hospital,
as great care is taken to feed them regularly. This condition cannot
be the reason of the increase of blood-sugar in my cases. Moreover, it
cannot explain the several cases of high amounts before breakfast.

The theory of Baimann will be discussed in the following chapter
on mania.

In my opinion only one satisfactory answer to the question can be
given; it is the emotional state that is responsible for the high amount
of blood-sugar. First of all, this supposition makes us understand the
bad influence of emotions on saccharine diabetes; it is in agreement with
the occurrence of emotional glycosuria in animals and man and to the
fact that also of the other psychoses it is the emotional cases that show
glycosuria, as was found by Mita for hysteria and neurasthenia; by
von Jaksch (1895), Arndt (1897), and Horn (1915), for traumatic
neuroses; by Goodhart for neurasthenia; by Travaglino (1911) for
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catatonia and dementia senilis; by Strauss (1900) for imbecility;
by Schultze and Knauer for dementia praecox, for imbecility and for
dementia paralytica. [See also Case 7 (p. 227), of my patients suffering
from dementia paralytica, and of epilepsy, Case 1 (p. 228)].

Blood-sugar in Neurasthenia and Psychasthenia.

It is here the place to mention four cases of true neurasthenia and
psychasthenia without any bodily abnormalities, which I examined on
several occasions.

No. 1.—K., male, aged 47, neurasthenic nervous person, but calm during
examination : 104 per mille, 1'35 per mille, l'OO per mille, 0'91 per mille,
0'90 per mille.1

No. 2.—H., male, aged 44; had suffered from psychasfchenia for several
years ; quite calm during first examination : l'09 per mille, l'O8 per mille,
109 per mille, 0'95 per mille, l'O2 per mille. Anxious and excited during
second examination because of imperative ideas (phobias) : 102 per mille,
l'5O per mille, 1'13 per mille, 0'92 per mille, 087 per mille.

No. 3.—D., male, aged 43, typical neurasthenic; made a very emotional
impression that morning four hours before breakfast: 1'47 per mille.

No. 4.—E., male, aged 36, psychasthenia, agitation, imperative ideas,
pulse 132. Two hours after breakfast (two rusks and one cup of milk):
1"87 per mille.

These results correspond quite well .with those of the above-
mentioned writers and show plainly the undeniable fact that emotions
cause hyperglycsemia in man. I will add to these cases the account of
six cases of confusional insanity. At first I intended to give a full
survey of the emotional state and its reactions in this illness, as I have
examined twenty cases. But afterwards the matter seemed to me to be
too intricate to insert its detailed discussion into this paper; for it is
still an open question whether amentia without palpable cause really
exists {vide e.g., Stransky, 1904-06; Kraepelin, 1910), or whether
confusional insanity after psychical or bodily traumata, after infectious
diseases, or after delivery, &c, must be grouped together or ought to
remain separated. Therefore I only took some representatives of the
various groups merely to demonstrate the influence of emotion on the
blood-sugar, also in this form of insanity. For convenience' sake I have
called them all amentia.

1 The numbers indicate the blood-sugar before breakfast, three-quarters of an hour after
breakfast, &c.
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Blood-sugar in Amentia.

No. I.—H. T. G., female, aged 41. Husband died on November 16,
1918; patient became depressed in the last days of her husband's life; after
his death, incoherence, excitement, hallucinations, laughing and singing
alternately. No bodily changes, no fever.

Blood-sugar.
December 2, 1918 : Exaltation, talking incessantly. Before breakfast, 104

per mille; three-quarters of an hour after breakfast, 1'13 per mille; one and a
half hours after breakfast, 1'51 per mille; two and a quarter hours after
breakfast, 1'35 per mille.

December 10 : Same psychical state. Talking incessantly. Before
breakfast, l'30 per mille; three-quarters of an hour after breakfast, 1'24 per
mille ; one and a half hours after breakfast, l'4O per mille ; two and a quarter
hours after breakfast, 1'31 per mille.

January 29, 1919 : Much calmer. Before breakfast, 0'96 per mille; three-
quarters of an hour after breakfast, 1'33 per mille; one and a half hours after
breakfast, 1'34 per mille; two and a quarter hours after breakfast, 0'91
per mille.

No. 2.—R. v. D., female, aged 48, Jewess, Became incoherent after
operation; then followed erysipelas ; she recovered from both, but the insanity
became worse; incoherence, illusions and hallucinations, disorientation, motor
excitement: very marked exaltation ; sometimes anxious and weeping: at other
times singing ; temperature a little raised (cystitis). No other bodily changes.
Temperature in the mornings always normal, in the evenings sometimes
normal, often a little raised. •

Blood-sugar.

August 21, 1918 : Before breakfast, l'O7 per mille.
August 22 : Before breakfast, 1"66 per mille.
August 23 : Before breakfast, 1'28 per mille-
August 24 : Before breakfast, I ' l l per mille.
August 26 : Before breakfast, l'2O per mille ; temperature normal in the

morning, sub-febrile in the evening ; patient alternately calm and excited ;
orientation much better; sometimes still hallucinations.

_ August 28 : Before breakfast, l'O8 per mille ; fifty minutes after breakfast,
1'44 per mille; one hour fifty minutes after breakfast, 1'71 per mille; two
hours forty minutes after breakfast, 1'26 per mille.'

August 29: Before breakfast, l'2O per mille ; three-quarters of an hour after
breakfast, 1'48 per mille ; one and a half hours after breakfast, 1'77 per mille;
two and a quarter hours after breakfast, 1'44 per mille; three hours after
breakfast, 1'26 per mille.

September 26 : Eecovered from illness, psychical state quite normal again.
Before breakfast, 0'81 per mille; three-quarters of an hour after breakfast,
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l'O8 per mille; one and a half hours after breakfast, l'O4 per mille; two and
a quarter hours after breakfast, l'O8 per mille; three hours after breakfast,
0'87 per mille.

No. 3.—J. P. G., female, aged 42. Family history negative; ten weeks
before admission, eighth delivery without complications, seven weeks after-
wards patient fell ill (never insane before) ; began with delusions and anxiety,
afterwards exaltation ; total incoherence ; anxiety ; complete disorientation.
No bodily changes.

Blood-sugar.
November 1, 1918: Incoherent, sometimes anxious. Before breakfast,

1'39 per mille ; three-quarters of an hour after breakfast, 1'64 per mille; one
and a half hours after breakfast, 1'71 per mille ; two and a quarter hours
after breakfast, 1'69 per mille.

November 15 : Quite recovered, normal psychical state. Before breakfast,
I'O4 per mille; three-quarters of an hour after breakfast, l'O7 per mille;
one and a half hours after breakfast, 1'22 per mille ; two hours and a quarter

' hours after breakfast, 1'18 per mille.

No. 4.—A. V. E., female, aged 28 (puerperal insanity). No insanity before
or during pregnancy; difficult labour; four days after delivery she became
depressed; afterwards incoherent, very excited; in hospital: stupor, inco-
herence, sometimes exaltation.

Blood-sugar.
August 26 : Calm, but incoherent: temperature normal. Before breakfast,

1'24 per mille.
August 28 : The same. Before breakfast, l'O4 per mille.
August 29 : The same. Before breakfast, 2'09 per mille (very angry with

one of the nurses) ; three-quarters of an hour after breakfast, 1.52 per mille;
one and a half hours after breakfast, l'7O per mille; two and a quarter hours
before breakfast, 1'49 per mille ; three hours after breakfast, 1'39 per mille.

August 30 : Before breakfast, 1'23 per mille ; three-quarters of an hour
after breakfast, 1'54 per mille ; one and a half hours after breakfast, 1'54 per
mille ; two and a quarter hours after breakfast, 1'75 psr mille ; three hours
after breakfast, 1'55 per mille.

October 7 : Patient has greatly changed; no stupor; no exaltation or
anxiety ; but garrulity ; childishness ; tendency to make stupid jokes.

Before breakfast, 0'90 per mille ; three-quarters of an hour after breakfast,
1'45 per mille ; one and a half hour after breakfast, 1'46 per mille ; two and
a quarter hours after breakfast, 1'15 per mille; three hours after breakfast.
0'98 per mille.

November 15, 1918 : Much better, is going to leave hospital: not quite
recovered ; still somewhat childish. Before breakfast, 0'84 per mille; three-
quarters of an hour after breakfast, 1'33 per mille; one and a half hour, 1'38
per mille; two and a quarter hours after breakfast, 1'22 per mille.
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•No. 5.—H., female, aged '37. Family history negative; patient suffered
once before from an attack of amentia after pneumonia. This time Spanish
influenza; after fever had left, incoherence, disorientation, at first more
stuporous, afterwards excited, anxious, totally incoherent. In hospital:
incoherence ; exaltation ; extreme emotional state ; hallucinations ; anxiety.
No bodily changes, no fever.

Blood-sugar.

November 16, 1918: Incoherent; very emotional; anxious ; dilated pupils ;
high colour ; rapid pulse ; no motor excitement. Before breakfast, 1'19 per
mille ; three-quarters of an hour after breakfast, 2'04 per mille; one and a
half hours after breakfast, 1'82 per mille : two and a quarter hours after
breakfast, 112 per mille.

December 21 : Much calmer; much less emotional; no colour ; still some
incoherence. Before breakfast, 1'28 per mille; three-quarters of an hour
after breakfast, 1'46 per mille; one and a half hours after breakfast, 1'35 per
mille ; two and a quarter hours after.breakfast, 1'12 per mille. Left hospital
nearly recovered.

No. 6.—S., female, aged 56.—Family history negative. Patient never had
any bodily or mental diseases. Caught Spanish influenza at the end of October.
Became insane directly after influenza ; confusion ; incoherence ; hallucina-
tions ; motor excitement; spitting ; shouting ; very restive; refuses to speak
and to eat. No longer bodily changes. Temperature normal again.

Blood-sugar.

November 28, 1918 : For psychical symptoms, see above. Before break-
fast, 0'98 per mille ; three-quarters of an hour after breakfast, 1'54 per mille ;
one and a half hours after breakfast, 1'76 per mille; two and a quarter
hours after breakfast, l'4O per mille.

December 14 : Convalescent, much calmer. Before breakfast, 1'24
per mille; three-quarters of an hour after breakfast, 1'24 per mille; one
and a half hours after breakfast, 1'34 per mille; two and a quarter hours after
breakfast, 1'41 per mille.

Left hospital nearly recovered.

As may be seen from these reports, the blood-sugar is very much
increased when the patients are in a highly emotional state, whereas it
decreases on recovery. In the first four cases this increase cannot be
ascribed to any bodily changes, as the reason of the illness had ceased
to exist months ago, and no bodily abnormalities had remained. In the
cases of amentia after Spanish influenza, one might think of toxins,
which still were circulating and disturbing the metabolism ; this, how-
ever, is very improbable, as other mental disorders after influenza,
without excitement, in which according to that supposition the same
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toxins must be present, do not show that high increase of blood-sugar
(cf. Case 2, T. B., on p. 249).

The influence of anxiety is very striking, especially with melancholia,
as may be seen from the table (p. 238); the amount of blood-sugar before
breakfast in anxious patients is the same as the general average, but the
increase after breakfast is greater, the curve being steeper. If we com-
pare these amounts with those of patients without obvious anxiety, the
difference is still clearer.1 Of course the greatest difference exists between
the averages of the highest amounts of anxious and not anxious patients.
Therefore I take it for granted that anxiety plays an important part in
melancholic hyperglycsemia; the only question which remains to be
answered is whether blood-sugar is also increased in simple depression,
without marked anxiety. First I may draw attention to the fact that
anxiety in any degree is very seldom absent in true melancholia; one
of the characteristics of pathological depression is that it nearly always
shows a tinge of anxiety or agitation; I hardly remember a case where
that symptom was wanting in the history and present state, if we
look for it in all its variations, from pathognomonic restlessness and
agitation to the highest precordial distress. How often we may find
even in stupor, when all emotion seems to be extinguished, that anxiety
was merely slumbering. That there may be still another reason why
depression itself is associated with" an increase of blood-sugar I hope to
make clear in the second, chapter.2

Blood-sugar in Mania.
We have but little information about the amount of blood-sugar in

mania, as the illness is doubtless rare. Schultze and Knauer examined
six cases, Eaimann four, and Heidema three cases. My material, as
regards true mania, is also rather poor, but the Spanish influenza has
furnished the,hospital with so many psychoses, of which several showed
typical maniacal symptoms, that a discussion may be justified. Schultze
and Knauer found no glycosuria in their cases except occasionally, when
the patients were recalcitrant or excited. In accordance Bairnann found
a high assimilation-power in mania. Heidema, however, found a rather
high amount in his three cases: 1"13, 1'28, and 160 per rnille before
breakfast.

1 In the three cases of recovered melancholies I examined, hyperglycsemia appeared to
be absent.

- After I had finished the table (p. 238), I examined eight more patients suffering from
melancholia. The results formed a complete confirmation of those laid down in the table ;
all these patients, without any exception, showed a marked hyperglycsemia.
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Now in' mania it is difficult to answer our question; in the first
place the motor excitement, if extreme, may cause a decrease of blood-
sugar, whereas it may cause an increase if the movements are moderate,
and can be compared with normal bodily labour (cf. p. 220). In the
second place, a sufferer from mania may be examined in very different
moods, especially different in regard to the question we are discussing.
Whereas the melancholiac is full of his grief, and only more or less
agitated, but always in an emotional state, the maniacal patient is
optimistic, cheerful, talkative, then* again highly excited, nearly inco-
herent, or in a state of severe excitement and unwilling towards the
examiner. I believe this point to be of grave importance in judging the
results of the various authors.1

Schultze and Knauer found glycosuria with maniacal patients who
were excited and resistive ; of the four cases of Eaimann, three had nearly
recovered, of the remaining case we find noted that she was cheerful and
erotic. Heidema's three cases were all of the severe type, highly
excited, suffering from want of sleep, shouting and destructive.

I shall now discuss my own cases. I must once again draw the
attention to Case 15 in my discussion of melancholia, where a melan-
cholic stage suddenly changed into a maniacal oue, and then showed a
much lower amount of blood-sugar.

No. 1.—A. L. B., female, aged 29. Suffered from mania once before.
This time: exaltation; accelerated flow of thoughts; motor excitement;
easily distracted ; always joking ; not markedly emotional; no dementia; no
bodily abnormalities ; short depressive period before mania.

Blood-sugar.

October 3, 1918 : For psychical symptoms vide supra ; no extreme move-
ments, for patient is tied to the bed. Before breakfast, 0'86 per mille; three-
quarters of an hour after breakfast, 1'36 per mille ; one and a half hours after
breakfast, 1'33 per mille; two and a quarter hours after breakfast, failure;
three hours after breakfast, l'06 per mille.

October 22 : Same condition ; always joking ; no real excitement.- Before
breakfast, 0"96 per mille; three-quarters of an hour after breakfast, 1'19
per mille; one and a half hours after breakfast, l'O7 per mille; two and a
quarter hours after breakfast, 0'77 per mille; three hours after breakfast,
079 per mille.

Left hospital unrecovered.

1 1 must, however, call to mind once more the small number of the patients examined,
and I do not believe that we are justified in considering our opinion of the carbo-hydrate
metabolism in mania a final one.
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No. 2.—P. S. H., male, aged 36. Had an attack of mania twice before,
recovered completely each time. Now : exaltation ; accelerated flow of ideas ;
no marked motor excitement; easily distracted ; delusions of maniacal nature ;
stereotyped movements ; always in high spirits ; no bodily changes.

Blood-sugar.

October 23, 1918 : Psychical state vide supra. Before breakfast, 1'16 per
mille ; three-quarters of an hour after breakfast, 1'44 per mille ; one and a half
hours after breakfast, 1'88 per mille ; two and a quarter hours after breakfast,
126 per mille; three hours after breakfast, 1'24 per mille.

November 5 : same psychical state. Before breakfast, failure; three-
quarters of an hour after breakfast, 1'32 per mille ; one and a half hours after
breakfast, 1'51 per mille ; two and a quarter hours after breakfast, 1'27 per
mille ; three hours after breakfast, T17 per mille.

February 3, 1919 : Much calmer ; still in merry mood ; joking, but without
real excitement, Before breakfast, l'O3 per mille; three-quarters of an hour
after breakfast, 1'39 per mille; one and a half hours after breakfast, l'O9 per
mille; two and a quarter hour3 after breakfast, 109 per mille.

No. 3.—M. O., male, aged 16. Family history negative; abnormal for a
few weeks ; talkative ; sleepless ; wandering about in the night; borrowed
50 guilders and spent it in cafes. In hospital he shows all the symptoms of
true mania : exaltation; motor excitement; accelerated flow of thoughts;
easily distracted ; he is very destructive; singing ; shouting ; spitting ; very
resistive; often isolated or in continuous bath ; no symptoms at all of dementia
praecox ; no bodily changes ; no dementia.

Blood-sugar.

November 30, 1918 : Showing all the symptoms mentioned above. Before
breakfast, 100 per mille ; three-quarters of an hour after breakfast, 1'24 per
mille; one and a half hours after breakfast, 1'36 per mille ; two and a quarter
hours after breakfast, 1'57 per mille.

March 1, 1919: Exaltation; resisting puncture; furious,; afterwards
calmer. Before breakfast, 091 per mille; three-quarters of an hour after
breakfast, 1'51 per mille ; one and a half hours after breakfast, 136 per mille;
two and a quarter hours after breakfast, 0'9l per mille.

. March 2 1 : Much calmer during last week ; optimistic ; cheerful; talkative ;
eas.ily distracted but not excited. Before breakfast, 0'92 per mille; three-
quarters of an hour after breakfast, l'OO per mille ; one and a half hours after
breakfast, I ' l l per mille ; two and a quarter hours after breakfast, 0'91 per mille.

No. 4.—H. B. d. L., male, aged 28. Family history negative. In 1912
short depression, and again during mobilization 1914 ; wept much at the death
of his mother, who died in 1912. In 1917 maniacal stage, followed by a
depressive period. In August, 1918, again maniacal period; motor excitement;
very talkative ; sometimes incoherent; singing; wandering about at night;
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giving away his money : irritable; often fighting. In hospital much calmer;
talkative ; optimistic ; singing; not obedient to nurses ; meddlesome.

Blood-sugar.

^February 1, 1919 : Symptoms mentioned above. Before breakfast, l'O9
per mille: three-quarters of an hour after breakfast, l'Ol per mille ; one and a
half hours after breakfast, 0"98 per mille; two and a quarter hours after
breakfast, 0'95 per mille.

February 6 : Same psychical state. Before breakfast, 0'83 per mille ; three-
quarters of an hour after breakfast, l'2O per mille; one and a half hours after
breakfast, 0'94 per mille; two and a quarter hours after breakfast, l'O5 per
mille.

No. 5.—A. G., female, aged 28. Family history negative. Became
abnormal in the autumn of 1918, excited, talkative, sleepless, alternately
depressed and optimistic. After a short period of depression, she became
maniacal in the beginning of 1919: exaltation, accelerated flow of thoughts,
sometimes incoherence ; was irritable, neglected her work, could not remain at
home any longer.' In hospital, excited, meddlesome, talkative, very irritable,
resistive, changing her mood every moment, often weeping, but usually
showing the maniacal symptoms. No bodily changes, no symptoms of
dementia praecox.

Blood-sugar.

January 17, 1919 : Exaltation. Symptoms : see above. Before breakfast,
1'67 per mille ; three-quarters of an hour after breakfast, l'9O per mille;
one and a half hours after breakfast, 1'42 per mille; two and a quarter hours
after breakfast, I ' l l per mille.

February 5.—Still the same maniacal symptoms, mixed with melancholic
ones ; weeping this morning, afterwards optimistic, cheerful. Before breakfast,
1'24 per mille; three-quarters of an hour after breakfast, 1'72 per mille;
one and a half hours after breakfast, 1"39 per mille; two and a quarter hours
after breakfast, l'O3 per mille.

As may be seen from these reports, the results with mania are very
variable. In my cases, too, it appears that a simple cheerful optimistic
mood usually does not give a high amount of blood-sugar, as may be
seen from Case 4 ; Case 1 was not really emotional. Case 2, 6n
becoming calmer, and being only jocular and optimistic, showed only a
slight increase of blood-sugar, while the amount was very high at the
climax of the illness. Case 3 was excited and resisting, and excited
during the beginning of the second examination; when the patient
came to a calmer stage of the illness, and emotion had gone, the blood-
sugar was normal again. Case 5 was very emotional; this patient
sometimes showed the mixed form of mania depressiva, though as



HYPERGLYCiEHIA IN MENTAL DISORDERS 249

a. rule she was maniacal; this state was analogous to that of Case 1
of the amentia group, in which there was also that instability of mood
with the strong tendency to optimism and highly increased blood-sugar.

When we now examine the results with mania or mania-like
psychoses after Spanish influenza, we see this conception affirmed.

No. 1.—G. t. H., female, aged 19. Quite normal till November 13, 1918 :
influenza ; on November 27 she became excited, incoherent. On admittance :
exaltation, motor excitement, incoherence, fever.

Blood-sugar.

November 3, 1918: Motor excitement, accelerated flow of thoughts, no
fever. Before breakfast, 0'93 per mille; three-quarters of an hour after
breakfast, 1"41 per mille ; one and a half hours after breakfast, 1'36 per mille ;
two and a quarter hours after breakfast, 104 per mille.

March 20, 1919: Eecovered. Before breakfast, 0'74 per mille; three-
quarters of an hour after breakfast, 108 per mille ; one and a half hours
after breakfast, 0'80 per mille ; two and a quarter hours, after breakfast,
0'75 per mille.

No. 2.—T. B., female, aged 28. Father had suffered from melancholia,
grandmother died insane, one aunt suffered from epilepsy, another from
imbecility. Became incoherent during attack of influenza and pneumonia
(before influenza always quite normal). Eemained abnormal after recovery

. from pneumonia. On admission: Talkative, talking nonsense (but knowing
this), very erotic, without shame, optimistic, cheerful, no exaltation, no great
emotions, no incoherence, no delusions, no hallucinations. Eemained in this
state for months. Left hospital quite recovered.

Blood-sugar.
December 12,1918 : Symptoms: see above. Before breakfast, l'O6 per mille;

three-quarters of an hour after breakfast, l'2O per mille ; one and a half hours
after breakfast, 1'24 per mille; two and a quarter hours after breakfast,
l'O7 per mille.

December 19: Same psychical state. Before breakfast, 0'84 per mille;
three-quarters of an hour after breakfast, 1'22 per mille ; one and a half hours
after breakfast, 1'29 per mille; two and a quarter hours after breakfast,
l'2O per mille.

January 4, 1919 : Same psychical state. Before breakfast, l'O5 per mille ;
three-quarters of an hour after breakfast, l'2O per mille; one and a half hours
after breakfast, 0'99 per mille ; two and a quarter hours after breakfast,
1'16 per mille.

No. 3^—E. B., male, aged 34. Family history negative. Quite normal
before influenza. Caught Spanish influenza three weeks before admission.
Quite recovered ten days afterwards. Some days after, however, he became
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excited, talkative, had delusions of expansive character. In hospital:
exaltation, accelerated flow of thoughts, motor excitement, easily distracted,
no incoherence, no disorientation, no hallucinations, cheerful, optimistic,
singing, expansive delusions, no fever, no bodily changes-

Blood-sugar.

November 16, 1918 : For symptoms see above. Before breakfast, 101
per mille; three-quarters of an hour after breakfast, 1'35 per mille; one and a
half hours after breakfast, 1'25 per mille; two and a quarter hours after
breakfast, 1'17 per mille.

November 30 : Same psychieal state, not very emotional. Before breakfast,
0'98 per' mille; three-quarters of an hour after breakfast, 1'25 per mille ;
one and a half hours after breakfast, 1'27 per mille ; two and a quarter hours
after breakfast, 1'29 per mille.

No. 4.—J. v. D., male, aged 42. Family history negative. Quite normal
until Spanish influenza in the beginning of November. After recovery he
worked again for some days, then became abnormal: talkative, excited,
restless, talking nonsense and wandering about; no incoherence. In
hospital : exaltation, motor excitement, meddlesome, distractibility, no
disorientation, no incoherence, no delusions, cheerful, not irritable, never
angry, no fever, no bodily changes.

Blood-siu/ar.

December 2, 1918: Slight exaltation; no motor excitement. Before
breakfast, 1'27 per mille; three-quarters of an hour after breakfast, 1'25 per
mille ; one and a half hours after breakfast, l'30 per mille ; two and a quarter
hours after breakfast, 1'21 per mille.

December 20: Still slight exaltation, optimistic. Before breakfast, 1'25
per mille; three-quarters of an hour after breakfast, l'6O per mille ; one and
a half hours after breakfast, l'lO per mille ; two and a quarter hours after
breakfast, 103 per mille.

No. 5.—A. G., female, aged 22. Family history negative. Emotional
character, but no abnormalities before Spanish influenza in the beginning of
November. Soon after recovery she became irritable, excited, talkative,
sometimes destructive. In hospital: very much excited; sudden changes
of mood; as a rule cheerful, rnaking childish jokes motor excitement, •
easily distracted.

Blood-stigar.

January 17, 1919: Strong exaltation; puncture could only be performed
twice. Before breakfast, 1'15 per mille ; three-quarters of an hour after
breakfast, 1'44 per mille.

February 5 : Still excited; same psychical symptoms. Before breakfast,
104 per mille; three-quarters of an hour after breakfast, 1'48 per mille ;
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one and a half hours after breakfast, 1'36 per mille ; two and a quarter hours
after breakfast, 1'32 per niille.

No. 6.—F. K., female, aged 23. Family history negative. Patient was
quite normal until she caught Spanish influenza on November 20, 1918,
together with pneumonia. Left bed December 8. On the following day she
became excited ; talkative. Became more excited every day ; talking, singing,
incoherent, now and then hallucinations. In hospital: exaltation, accelerated
flow of thoughts, no marked motor excitement, optimistic, singing, rhyming,
incoherent; no bodily changes, no fever.

Blood-sugar.

December 13, 1918: Marked exaltation, incoherent. Before breakfast,
1'25 per mille; three-quarters of an hour after breakfast, 1'71 per mille ; one
and a half hours after breakfast, l'70 per mille; two and a quarter hours after
breakfast, 1'33 per mille.

December 19 : Same psychical state ; maniacal. Before breakfast, 1'14
per mille; three-quarters of an hour after breakfast, 1*62 per mille ; one and a
half hours after breakfast, 1'32 per mille; two and a quarter hours after
breakfast, 1'24 per mille. Left hospital quite recovered. I omitted to
examine her blood-sugar then.

The Cases 2, 3 and 4 were not of a highly emotional nature, the
emotions being more superficial and transitory, especially in Case 2. The
other cases showed more real exaltation. I have, however, no explana-
tion to give for the high amount in the second examination of Case 4.

We may therefore conclude :—
(1) That the amount of blood-sugar in mania and maniacal states

often shows a marked increase.
(2) That this increase is highest in real emotional states, such as

may occur in mania at its climax, when we almost see the picture of
acute delirium and the patient is destructive and very irritable.

(3) That it is smaller, though still present, in the milder, form of
mania, and

(4) Absent in those hypomaniacal forms, in which the patient is
only optimistic,' cheerful and inclined to be jocular.

Of course, this conception is quite opposed to that of Raimann.
That author, as has been mentioned, found a low assimilation power
in melancholia and a high one in mania. He attributes this fact to
the inhibition peculiar to melancholia which would also affect the
combustion of sugar. Now' he examined four cases only of mania,
of which at any rate three were convalescent; of the fourth case we

BRAIN—VOL. XLII. 17
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do not know whether it was a mild or a severe form. It was there-
fore impossible for him to judge of the condition in a high emotional
state of mania. As for his explanation of the increase in melan-
cholia, this, cannot be the correct one. Firstly, it would not explain
why the highest increase of blood-sugar was principally found in the
patients with marked anxiety and agitation, not only in melancholia,
but also in neurasthenia, psychasthenia, amentia, &c. ; in these cases
the metabolism should rather be accelerated than inhibited. Moreover,
according to Bornstein (1908-10) and Grafe (1910), the respiratory
quotient is not altered in melancholia, not even in stupor. In this
respect there is a marked difference between the (emotional) stupor
of melancholia and that of catatonia and paralytic insanity. As for the
bodily reactions, melancholia and mania are apparently not so strongly
contrasted as might be supposed from their psychical attitudes; this
may be easier understood when we bear in mind that these reactions are
dependent on, or at least parallel to, emotions, and that both, melan-
cholia and mania, are based on an increased emotional state. That
simple depression gives a constant increase of blood-sugar, whereas
it is wanting in cheerfulness and optimism, will be explained in. the
second chapter.

CHAPTER I I .—THE THEORIES OP CANNON AND OF GASKELL.

Looking for the deeper reason of this phenomenon, I have argued
as follows : Hyperglycsemia in mental diseases is caused by strong
emotions, especially those of fear and anger. It is the same emotions
which cause glycosuria and hyperglyctemia in animals, and doubtless
the phenomenon is the same in man and animals. For if ever a
comparison is permitted between human pathology and animal experi-
ments, it is here. Emotions, and especially those of fear and anger,
are, phylogenetically speaking, old psychical processes, and are still
provided with the old animal reactions ; in anger and fear men become
animals again. Therefore we must look for the solution of our problem
in the animal world, where conditions are much simpler.

Cannon, in his article on emotional glycosuria (1911), was the first
to suggest that hyperglycsemia might be useful to the animal, as it
provides the muscles with a larger amount of sugar, which is combusted
during the actions which may follow or accompany the emotions—i.e.,
in fight and flight. Then the question arose, whether the mobilization
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of sugar would be the only consequence of this strong sympathetic
impulse in emotion, due to the increase of epinephrin. A priori
this seemed improbable, as both adrenalin and stimulation of the
sympathetic nerve usually have a marked general effect. And,
indeed, we find in the excited animal several signs of increased
sympathetic stimulation, such as the increase of the heart rate, the
widening of the pupils, and the erection of hairs. If Cannon's
suggestion were true, it would be probable that not only the increase
of blood-sugar, but also the other reactions, dependent on sym-
pathetic stimulation, were useful to the animal in motion. In his
splendid monograph on the " Bodily Changes in Pain, Hunger, Fear
and Rage" (1918), Cannon has answered this question in the
affirmative. However, before giving a short resume of the principal
contents of this publication, I must discuss in short Gaskell's last book,
" The Involuntary Nervous System." The conception of the nervous
system of this ingenious author seems to me to be of great value for
our present problem.

Graskell points out that the involuntary nervous system is built
up on the same principle as the voluntary one; for his arguments
I must refer to his publication. According to him, not only the
voluntary but also the involuntary nervous system can be divided
into a somatic and a splanchnic part. The somatic part is represented
by the thoracico-lumbar outflow (sympathetic division) ; it supplies
the heart and the blood-vessels throughout the entire body with
motor fibres, and a system of involuntary muscles which possibly arose
from a system of dermal muscles, situated exactly under the skin over
the whole body ([74], p. 63). It is segmentally built, analogous to
the voluntary somatic system which sends motor fibres to the muscles
of trunk and extremities. The splanchnic part of the involuntary
nervous system, consisting of thebulbar and the sacral outflow,1 sends
motor fibres to the muscles of the alimentary canal and its derivatives ;
similarly the splanchnic part of the voluntary system innervates only
muscles of splanchnic or originally splanchnic function (fifth, seventh,
tenth nerves).

According to Gaskell, this division of the nervous system would be
more ancient than that into a voluntary and an involuntary part. For
the original animal, from which, in his opinion, the vertebrate arose,

1 " Autonomes System," of Eppinger and Hesz (1910); in this term the cranial outflow
(n. oculomotorius) is included. Gaskell, however, considers the muscular system belonging
to this (prosomatic) outflow as a separate group (op. cit., p. 66).
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possessed a double segmentation throughout its whole length; a body
segmentation and an appendage segmentation. The muscles of these
two segmentations, derived originally in the segmented annelids from
unstriped muscle, became in part striated and voluntary and partly
remained unstriped. The unstriped muscles of the somatic segmenta-
tion form the sympathetic or epidermal musculature, and those of the
appendage segmentation, the endodermal musculature . . . " (op. cit.,
p. 64). Sympathetic stimulation in emotions of fear and rage seemed
to me much more easily comprehensible in the light of this concep-
tion ; for it would only be in those conditions which led to the emotions
in question, i.e., when the animal had to flee or to fight, that the
whole somatic nervous system would come into action, not only the
voluntary but also the involuntary system. All the energy of the
animal would in moments of danger be withdrawn from the splanchnic
system and would be thrown into the somatic system; the striking
contrast which the two systems in their functions show would be
easily understood. If Cannon's suppositions were right, they would
mean a physiological affirmation of G-askell's anatomical conception.

So two questions remain to be discussed :—

(1) Whether in emotions there really is a general sympathetic
stimulation and whether all the resulting reactions are of use to the
animal.

(2) Whether in mental disorders the same general sympathetic
stimulation is found. For if the increase of blood-sugar has the same
cause as it is supposed to have in animals, the parallel must possibly
be followed to the end.

Cannon's Theory.

As I have mentioned, Cannon has already answered the first
questions in the affirmative. He has ingeniously combined the various
researches of himself and his collaborators, and it seems to me that
his suggestion in 1911 has now become a solid theory. For the
many interesting details, I must refer to his publication. I am,
however, obliged to discuss the principal contents shortly, as this
is necessary for the right comprehension of the bodily changes in
melancholia.

First Cannon points out that emotions such as rage and fear are
unfavourable for the normal secretion of the digestive juices and for
the contraction of the stomach and intestines, i.e., for those functions
that are dependent on stimulation of the splanchnic division of the
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involuntary nervous system (nervus vagus). On the contrary, these
emotions are accompanied by an increased stimulation of the
sympathetic division, or, what is the same thing, by increased
adrenal secretion. The effect resulting from this stimulation is of
signal service to the animal, which must be able to run or fight in the
conditions which had led to its emotional state. For Cannon has
proved that not only the blood-sugar is increased, by which phenomenon
the muscles are enabled to work more and longer, but also that
increased adrenalin is an antidote to the effects of fatigue. Moreover,
adrenalin has a stimulating effect on the heart and increases the blood-
pressure. Now the vessels supplying a muscle dilate when the muscle
becomes active; when many muscles are involved in activity, a widely
spread dilatation might reduce the blood-pressure to the point at which
there would be insufficient circulation in active organs. Therefore the
rise of the general arterial pressure is a useful and even necessary
compensation. Moreover, adrenalin has no effective influence on the
vessels of the lungs and the brain and a vasodilator instead of vaso-
constrictor action on the vessels of the heart. Thus the absolutely
and immediate essential organs—the heart, the lungs, and the brain
as well as its instruments, the skeletal muscles—are in times of
excitement abundantly supplied with blood, taken from organs of less
importance in critical moments (the intestinal organs) (see Cannon,
op. cit., p. 107). The changes in the respiratory function caused by
emotions are also favourable to great effort. The deep and rapid
respiration which reduces the carbon-dioxide contents of the blood is
accompanied by relaxation of the smooth muscles of the bronchioles
resulting from increased adrenalin (Trendelenburg, 1912), so that the
current of air may pass more freely. Lastly, adrenalin causes a rapid
coagulation of the blood which may prevent a possible loss of blood of
the fighting animal.

Sympathetic Reactions not discussed by Gannon.

Some effects of increased sympathetic stimulation * are not dis-
cussed in this monograph.

Erection of hairs.—First there is the erection of hairs ; the musculi
erectores pilorum are innervated by the sympathetic division, and they
certainly come into action during emotions, such as rage and fear.

1 In speaking of increased sympathetic stimulation, I also include increased adrenalin
secretion, as those two always accompany each other and have the same effect (Elliot).
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According to Darwin (1873) the aim is to terrify the adversary, and it
is used by some animals in attack (dog), by others in defence (cat);
this phenomenon is not only found in mammals, but also in the lower
vertebrates (birds and reptiles).

Dilatation of the pupils.—Secondly there is a widening of the pupils
in emotion, and this too is a well-known effect- of sympathetic stimu-
lation. Cannon only mentions the contracting power of the splanchnic
(cranial) division as a proof of the conservative function of this part
of the involuntary nervous system (protection of the retina from too
intensive light). As widening of the pupil, however, is an active
sympathetic phenomenon, according to our scheme we must look for
its utility. There are two contrasting opinions about the dilatation
of the pupil on sensory and psychical stimuli. Formerly it was
the general opinion that these stimuli were conducted by the cervical
sympathetic, and accordingly the dilatation of the pupil was called
sympathetic reaction. Nowadays most authors seem to be of the
opinion of Braunstein (1894) and Bechterew (1895), that the widening
of the pupil, dependent on sensory and psychical stimuli, is caused
by the inhibitory influence of the cortex cerebri on the tonus of
the sphincter iridis (Bumke, 1904—Weiler, 1910). Now we know from
the researches of Lewandowsky (1899), that injections of adrenalin cause
a dilatation of the pupil. Langley (1901), Gaskell (1916), Elliot (1905)
and Eppinger and Hesz (1910) state that both stimulation of the sym-
pathetic and injection of adrenalin cause a dilatation of the pupil. Basing
his view on the researches of Waymouth Reid (1895), Gaskell believes
in the reciprocal innervation of the m. sphincter and the m. dilatator
iridis by the third nerve and the sympathetic, the latter stimulating the
m. radiator and inhibiting the sphincter pupillte. "We further know
that emotions such as rage and fear cause an increase of adrenalin
secretion (Cannon and de la Paz, 1911), and that the same emotions
are accompanied by a dilatation of the pupil. In view of these facts,
the supposition seems evident that emotion causes dilatation of the pupil
by way of increased adrenalin secretion -(probably together with a
direct stimulation of the cervical sympathetic).

The arguments in favour of the theory of the inhibitory influence of
the cortex are chiefly two:—

(1) When the tone of the sphincter iridis has disappeared, sensory
and psychical reaction can no longer be obtained. This may be brought
about by cutting the third nerve (Braunstein, 1894) or by preventing
the light from exerting a stimulating influence on the sphincter tone.
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For instance, if we shut the normal eye of a man or animal, whose
optic nerve of *the other side does not conduct the light, reflex-dilatation
is no longer observed on the blind eye (Bechterew, 1883 ; Braunstein,
1894 ; Bach, 1908 ; Weiler, 1910). I want to presuppose first that
the example given by Weiler, of tabes, with loss of light-reflex, and
at the same time of the sensory-psychical reactions (Erb, Gowers,
1886, and others) is badly chosen, for in tabes the sympathetic system is
very probably affected and therefore the loss of psychical reflexes does not
prove anything with regard to sympathetic innervation. Gowers (1886)
writes in his text-book on nervous diseases (p. 297): " The pupils are often
very small (spinal miosis), especially when there is loss of the reflex-
dilatation from^the skin, a loss which seems to be accompanied by atony
of the radiating fibres, supplied by the sympathetic. The pupils are not
always small, they may be of medium size or beyond medium size, and
then I have usually found that the skin-reflex can be obtained, although
the light-reflex cannot." This observation stands rather for than against
the sympathetic theory. But even if the conduction of the optic nerve
is destroyed by another process, or if the n. oculomotorius is cut, the
loss of reflex-dilatation does not go against the sympathetic theory.
For in that case there is a hyperfunction of the sympathetic, which
makes the pupils dilate, sometimes maximally ; psychical and sensory
stimuli cannot dilate it any further. Strong sensory stimuli, however,
may even then cause a widening of the pupils, of wh'ich fact Weiler
gives the following explanation : " Sensory and psychical stimuli act
exclusively by means of a centre in the cortex cerebri; from this
centre inhibitory fibres run to the nucleus of the third nerve. Now
sensory stimuli, such as pain, follow the same route, but they act by •
means of the cervical sympathetic." In view of the strong analogy
in the bodily changes, caused by pain and by emotions such as rage and
fear, as proved by Cannon, this difference is very improbable. I may
here mention the fact that all kinds of asphyxia (Bumke) cause dilatation
of the pupils ; this tallies very well with the researches of Cannon and
Hoskins (1911), who found in asphyxia hypersecretion of epinephrin
and increase of blood-sugar.

(2) The second argument against the sympathetic theory is the fact
that extirpation, or paralysis of the cervical sympathetic, does not
prevent reflex dilatation [Vulpian (1879), Bumke, Weiler] ; but it must
not be forgotten that the emotional stimulus still reaches the adrenal
glands by the splanchnic nerves and that hypersecretion of adrenalin
is not prevented. Moreover all authors agree that by extirpation of the
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cervical sympathetic the dilatation reflex is altered, at least the reflex
on sensory stimulation. I shall afterwards return to this point. The
advocates of the cortex theory see an affirmation of their opinion in
the researches of those authors—e.g., Braunstein, and Parsons (1901)—
who found an inhibitory influence on stimulation of the cortex cerebri,
which could be prevented by cutting the n. oculomotorius. . Many other
observers could not obtain these results in analogous experiments;
the researches of Karplus and Kreidl (1909, 1910), on the contrary,
proved that there is a cerebral localization of the sympathetic reflex
and that this centre is indispensable for the dilatation of the pupil
after stimulation of the sciatic nerve. All agree, however, in this
point, that the reflex must be localized in the cerebrum above the
pons Varolii. There seems to me to be much evidence for the opinion
that with the reflex in question the centrifugal stimulus is conducted
from the cerebrum to the sympathetic system, at the same time
affecting the cervical sympathetic and the splanchnic.^ Stimulation
of the first will give a nearly direct response to the original stimulus.
Probably the same stimuli have an inhibitory influence on the tone
of the sphincter pupillas, according to the results of the above-
mentioned observers, a view in perfect harmony with our ideas about
the reciprocal innervation of the sphincter and the dilator iridis.
Stimulation of the splanchnic, however, causes an increase of adrenalin
in the blood and reaches the eye a little later. In this way a remarkable
fact stated by former examiners may be easily understood. Vulpian
had already found that the quick response of the pupil on stimulation of
the n. ischiadicus changed into a slower one with a longer latent period
after extirpation of the cervical sympathetic; the same was found by
Braunstein. But then the direct sympathetic reaction was prevented ;
the remaining adrenalin reaction, however, could only appear after a
certain latent period. The description given by Lewandowsky of the
dilatation of the pupil on injection of adrenalin is analogous to those of
Vulpian and Braunstein after excision of the cervical sympathetic. I
may still draw attention to the fact, that after injections of adrenalin
not only is the pupil widened, but protrusion of the bulb, widening of
thepalpebral fissure and retraction of the membrana nictitans also occur.
Precisely the same effect was seen by Vulpian on stimulating the sciatic
nerve after extirpation of the cervical sympathetic. Cannon and
Hoskins (1911) could indeed show an increase of adrenalin after
stimulation of the sciatic nerve. For the many questions which arise
in connexion with the subject, one should see the works by Braunstein,
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Bumke and Weiler. The scope of this article does not permit of a more
detailed discussion. I was, however, obliged to discuss the principal
facts in order to show that the emotional dilatation of the pupil does not
form an exception to the theory of Cannon.

Darwin has already looked for the deeper reason of this reflex-
dilatation. However, his remark that the brain is directly affected by.
the powerful emotion of fear and reacts on the pupils does not throw
more light upon the question. Perhaps the solution of the problem
must be looked for in the suggestion of Weiler, that in alarm the pupils
of the animal were widened in order to expose the peripheral part
of the retina to perception and to observe in this way surrounding
objects over a wider range. I may add, that the widening of the
palpebral fissure and the protrusion of the bulb would support this
function of the pupil. I do not know, however, whether dilatation of
the pupil causes an enlargement of the visual field in lower animals; it
is probably not the case in man. Moreover, Weiler suggests that the
dilatation reflex may be of use in moments of concentration of the
attention (such as intensively hearing or thinking); for when we gaze in
the distance we are not distracted by visual perception.

Salivary glands.—The innervation of the glandular structures offers
some difficulties. Cannon discusses only the salivary glands and their
innervation, together with the other parts of the digestive tract, by the
cranial outflow of the involuntary nervous system (op. cit., pp. 9
and 31) ; doubtless the principal secretory function is bound to that
division, as may be clear when we compare the copious liquid saliva
obtained by stimulation of the chorda tympani "with the tough,
poorly secreted sympathetic saliva. Nevertheless there is evidence that
these glands have also a sympathetic innervation, like the lachrymal
glands, for Langley found in 1901 that injection of suprarenal
extract caused secretion of all the salivary glands (op. cit., p. 126)-1

The explanation given by Gaskell of this double innervation is, that
the two antagonistic systems supply with secretory fibres glandular
structures which differ morphologically, part being epidermal glands
and part being endodermal glands, the former being supplied by
sympathetic fibres, while the latter would be supplied by connector
nerves belonging to the bulbar group. In 1905, Elliot wrote that the
question could " not be satisfactorily discussed until more is known of

1 On the contrary, Oliver and Schafer (1895) could not find any influence of adrenalin
on the secretion of the salivary glands.
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the double innervation of the salivary glands, and of the separate parts
played by muscle in expelling the products of glandular activity."
Eppinger and Hesz believe the salivary glands to have an autonomic
innervation (the autonomic system of Eppinger and Hesz is the same as
Gaskell's splanchnic division of the involuntary system); this opinion
is based on the action of pilocarpine.

Be this double innervation as it may, it is certain that production of
saliva would not be of use to an animal in rage or fear; but then it does
not happen in these emotional states. For, as Cannon has pointed out,
the mouth of an anxious person is dry. That the increase of adrenalin,
caused by the same emotion does not give free salivary secretion may
find its reason in the fact that, according to Langley (op. cit., p. 238),
only large doses of the suprarenal extract are able to cause secretion
of these glands. Small doses, though sufficient to cause a great rise of
blood-pressure, may not have a secretory action; and indeed, the
amount of adrenalin following physiological stimuJation of the adrenal
glands is, according to Osgood (quoted from Cannon)1 very small.

Lachrymal glands.—According to Gaskell, a similar double innerva-
tion must be assumed for the lachrymal glands. Langley saw a free
secretion from these glands after suprarenal injection in the cat, but
none in the rabbit. According to Eppinger and Hesz, pilocarpine gives,
besides secretion of saliva, also a flow of tears. Emotional secretion of
the lachrymal glands is doubtless not a phylogenetically and onto-
genetically old reflex, for lower mammals and new-born babes do not
shed tears. So the emotions of fight and flight are not accompanied
by secretion of tears, as may be observed with persons in rage or in
active fear; usually, if weeping occurs, it comes afterwards when
relaxation has followed these emotions. In emotions blood-pressure is
constantly found increased; now Kornfel'd (1899) has found that, when-
ever the secretion of sweat and of tears began, blood-pressure, which
had been increased by the preceding emotions, began to fall.

Sweat glands.—According to Gaskell, sweat glands are only supplied
by nerve-fibres from the thoracico-lumbar outflow (sympathetic).
Langley did not observe any secretion of sweat after suprarenal
injections ; Elliot, however, observed that the human hand readily
answered by secretion of sweat on an intravenous injection of
adrenalin. There is, however, much evidence that here also the
glands have a splanchnic innervation (probably from the bulbar

• [47], p. 198.
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outflow), as the secretion of sweat is much under control of vago-
tropic drugs (Eppinger and Hesz, "Die Vagotonie": according to
them, adrenalin may even stop the secretion). Dupuy (quoted from
Higier) has stated that the sweat-glands continue to secrete after the
sympathetic nerve has been cut. So Higier (1917) believes it most
probable that the sweat glands also have a double innervation. As is
well known, all sorts of emotions (perhaps every psychical process, as
may be concluded from the so-called psycho-galvanic reflex-phenomenon)
may give an increase of sweat secretion. Of the emotions, which we
are discussing here, perspiration is most obvipus in extreme anxiety,
whereas it is much less striking in rage (see also Kornfeld's observations,
mentioned above). The utility of sweating is explained by Cannon in
the following way (p. 203): " The evaporation of sweat helps to keep
the body temperature from rising unduly from the heat of exertion.
Again in strong emotion and in pain the ' cold sweat' that appears on
the skin may be regarded as a reaction anticipatory of the strenuous
movements that are likely to ensue."

Genital organs.—One group of organs remains, which is, omnium
consensu, innervated by the thoracico-lumbar outflow—i.e., the internal
and partly also the external genitals. G-askell argues that this group
also does not form an exception to the rule, that the sympathetic
nerves innervate only external regions ; for these muscles are in part
underlying the skin, in part derived from muscles surrounding the
Wolffian and Miillerian ducts; now these ducts are epiblast forma-
tions and not derived from the mesoblast. The internal genital
organs are supplied by sympathetic fibres only ; there seems to be no
trace of an innervation from the sacral outflow. The external genitals,
however, are reciprocally innervated by the sympathetic system and by
the pelvic nerve of the sacral division (Langley, Gaskell). Cannon
(op. cit., p. 270) draws attention to the fact that the emotions which
appear in these two antagonistic divisions are strikingly opposite; for
fear, anxiety, and rage prevent the sexual act or cause inhibition of it
in animals and man. He considers the nervi erigentes as the part of
the sacral autonomic in which the peculiar excitement of sex is
expressed, whereas the sympathetic division is " operated characteristi-
cally in the major emotions." This assumption would at the same time
explain the opposition of emotional states such as fear and anxiety to
the sexual emotions. To me, however, it seems still questionable
whether we may consider the nervi erigentes as the principal or even
the only route to expression of the sexual emotions. For, as Cannon
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himself says (op. cit., p. 271): " When the acme of excitement is approach-
ing it is probable that the sympathetic division is also called into activity ;
indeed, the completion of the process, the contractions of the seminal
vesicles and the prostate and the subsidence of engorged tissues, all
innervated by sympathetic filaments, may be due to the overwhelming
of sacral by sympathetic discharges." But, though " the sexual orgasm
involves a high degree of emotional excitement, it can be rightly
considered as essentially a reflex mechanism " (op. cit., p. 33).
Erection, however, may often be considered as a reflex, whereas at other
times it may occur automatically, without any emotion, e.g., in the
morning. Ejaculation and orgasm,, on the contrary, though they usually
are doubtless reflexes, may sometimes take place without antecedent
peripheral stimuli, but may still be accompanied by emotional reactions
(pollutions). These objections, however, do not alter that other fact,
mentioned by Cannon, that fear or anxiety cause inhibition of the
sexual act. And it is certainly a useful thing for the animal in danger,
that all energy is drawn away from the vegetative and generative
functions and placed into the sympathetic (animal) system, in order to
enable the individual to escape from danger.

Sphincter functions.—This brings me to the last question of this
chapter. As has been mentioned above, the sympathetic system has an
inhibitory influence on the small and large intestines and on the bladder,
whereas it supplies with motor fibres the various sphincters (see Gaskell,
op. cit., p. 43). Now, as Cannon also points out (op. cit., 'p. 272), the
contraction of the bladder and the rectum in very intense periods of
emotional stress, when the sympathetic division is strongly innervated,
seems to be a contradiction to the theory advanced in the former pages.
Cannon suggests that in such conditions the orderliness of the central
arrangements may be upset, but this is no explanation. I might
suggest that it is due to the paralysing power of sudden and extreme
terror. All striated musculature may then be relaxed; the breathing
is interrupted and the heart fails to act. These symptoms are all
opposed to those commonly seen in rage and fear, when the sympa-
thetic and the whole voluntary nervous system come into action. In
South Africa it is a well-known fact that baboons, when they suddenly
encounter a serpent, become totally paralysed; they are unable to
flee, and void their excretions (see also Darwin, op. cit., pp. 146
and 292). It is also chiefly at the occasion of sudden terror that we
observe the paralysis of the sphincter action in man. This view
would be in harmony with Cannon's theory of the energizing power
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of emotions by operating the sympathetic division of the involuntary
nervous system. For if activating emotions such as rage and fear
mean a stimulation to all animal functions it is easily understood
that a stronger emotion, such as sudden terror, may paralyse them ;
it would only be an example of the well-founded biological rule, that a
stimulus may cause paralysis on becoming stronger.

Tonus Q/ Striated Musculature.—Finally, I want to mention, for
the sake of completeness, the influence which the sympathetic system
might possibly have on the tone of̂  the skeletal muscles. It was
shown in 1913 by de Boer that resection of the rami communi-
cantes produced a loss of tone in the striated musculature of the
frog ; these results could also be obtained with cats. The experiments
of de Boer were confirmed by Mansfeld, Lukacs and Ernst (1915),
who examined the chemical tone of striated muscles. Dusser de
Barenne (1917) and von Briicke (1918), however, hold the opinion
that the influence of the thoracico-lumbar outflow of the in-
voluntary nervous' system (sympathetic) on the muscular tone is of
small importance only. In studying the literature on this subject one
gets the impression that the sympathetic nerve has indeed some
influence on the tonus of striped muscles, but that there are also
other influences which regulate the muscular tone independent of
the sympathetic system. As this question, however, is still undecided
and as we have no exact observations, as far as I know, on the muscular
tone in mental disorders (which might serve as a comparison) I shall
not enter into a deeper discussion of the subject.

CHAPTER I I I .—THE SYMPATHETIC SYSTEM IN MELANCHOLIA.

So the question remains to be answered, whether in psychiatry there
are more signs of sympathetic stimulation besides the increase of blood-
sugar (see p. 254). As I have made a closer study of the blood-sugar in
melancholia, and as we also have the most reliable information about
bodily changes in this disease, I have chosen melancholia for testing
this question. I want to declare emphatically that I make no claim to
be complete ; there may also be other psychoses with symptoms of
increased sympathetic innervation, e.g., amentia; I have only taken
melancholia as an example.
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Intestinal Disorders.

Under this title I shall also discuss the salivary glands and for con-
venience' sake together with them the sweat glands and the lachrymal
glands. Whether these glands are supplied with secretory fibres chiefly
by the splanchnic or by the sympathetic division, or finally by both
systems, is a qupstion which I have discussed on pp. 259-260.

In the emotional states which cause an increase of sympathetic
activity, we certainly find inhibition of salivary secretion, there is
no sign of lachrymal secretion,, and sweating is a process which
is combined rather with the paralysing than with the activating
kinds of emotions which-operate the sympathetic system. All these
secretions are often diminished in melancholia ; by most • authors this
fact is considered to be an example of the general inhibition. The
inhibitory influence of the disease would not only appear in the well-
known motor inhibition, but also in the decrease of secretions, of the
intestinal movements and of the pulse. That this conception is wrong
may be directly deduced from the fact that secretions and intestinal
movements are diminished most in cases of anxiety, in which there is
no question of a general inhibition. That salivary secretion is often
diminished in melancholia was observed by several psychiatrists (e.g.,
Ballet, 1903, Ziehen, 1908, Church and Peterson, 1914), though a
stuporous melancholic may give the impression of increased salivation
by retaining the saliva in his mouth for a long time. It is, however, quite
different from the true salivation in a catatonic stupor. Of course
this is a difficult subject for exact examination.

We find in nearly all text-books the observation that weeping is
very seldom seen with melancholia. Also in the anxious form,
lachrymal secretion is usually totally absent, patients even complain
of being unable to weep (Ziehen, Kraepelin, 1913, Stransky, 1911).
The secretion of sweat and its relations to the sympathetic division
and the discussed emotions are a problem of some difficulty, as is
explained on p. 260. Most authors speak of a dry, scaly skin in
melancholia (Ziehen, Kraepelin, Stransky), Bruce and de Maine
Alexander (1900) mention a dry skin in the acute form (amentia?).

Gastric Secretion.
Through the fundamental experiments of Pawlow (1898) we know

the activating influence of special sensory and psychical stimuli of an
agreeable kind on the salivary and gastric secretion. This fact also
holds good for man, as was proved by A. Bickel (1906), Cade and
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Latarget (1905), and Herz and Sterling (experiments with gastric
fistulse in man). On the contrary, it appears that emotions, such as
worry, fear and anger, have a strong inhibitory influence on the secretion
of gastric juice in the dog (A. Bickel and Sasaki, 1905), and even on the
•secretion of pancreatic juice and bile (Oechsler, 1914, quoted after
Cannon, op. cit., p. 13). It is also a fact that the sensory and
psychical stimuli which cause secretion of gastric juice are conducted
by the vagus nerve (Pawlow); whether it is the splanchnics that
conduct the inhibitory stimuli in fear and anger is still undecided.
Most examinations we possess on the gastric secretion in melancholia
are of older date. The first to study the question was von Noorden
(1887), who concluded that in melancholia the amount of HC1 is
increased, that the emptying of the stomach is accelerated, and the
digestive power of the juice is normal. Most of von Noorden's cases,
however, were not suffering from maniacal-depressive insanity or
from simple melancholia, but from dementia prsecox, confusional in-
sanity, and other psychoses. So, although these examinations were
carefully performed, we cannot use them for our present problem.
And this is the case with most other publications of older date. Of
the eleven observations by Pachoud (1888), there are only four
(Observation V, VI, VII and XI) which, according to our present
conception, might be cases of melancholia. Of Orliac's (1892) six cases
only the first belongs to this form of insanity; this one showed a low
amount of HC1. Pachoud fully agrees with von Noorden. Placzek
(1890), on the contrary, who examined eight cases of melancholia (all
probably true examples of the disease, except No. 8), found a very
low percentage of HC1 and a slow emptying of the stomach. The
results of Leubuscher and Ziehen (1891) varied, the cases of melan-
cholia showing hypo- and hyper-acidity and also normal condi-
tions. In the same way Bell (1909) found partly subnormal, partly
hypernormal amounts of HC1 in melancholia. Cowie and Inch (1905)
observed in 81'8 per cent, of their twenty-two cases hyperacidity; they
found the digestive power of the gastric juice increased, though it is
not secreted in large quantity. E. Mayr (1907) and Togami (1913) also
paid attention to the secretion of pepsin and rennin. Mayr does not
speak of melancholia specially, but he combines all psychogenous
mental disorders, in which anxiety psychoses (also melancholia ?) are
included. In these he finds a high amount of HC1 and a very small
amount of pepsin, and also only a little rennet. According to Mayr,
these conditions are characteristic of all emotional states. Togami
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has obtained about the same results. Of his six cases of melancholia,
however (of which the first case, No. 21, surely is not a good example
of melancholia), only two (Nos. 23 and 26), show a hyperacidity,
whereas Nos. 24 and 25 have a rather low percentage of HCI, and
No. 22 a normal amount. The amount of pepsin, however, examined
by the edestin reaction, was found to have constantly decreased ;
indeed, pepsin is often nearly absent. Summing up, we can say that
the question of the percentage of HCI is still undecided.

In addition to the fact that various authors have examined different
forms of insanity, there are still other reasons for the incongruity
of the above-mentioned results. First of all, the meals used by the
patients were different, and thus at the same time • the chemical and
psychical stimuli for gastric secretion. Secondly, we must not only
look for a change of the quality of gastric juice, but also for the
quantity; for A. Bickel (1906) has shown that the amount of HCI
is fairly constant, whereas the quantity is increased or diminished in
different psychical states. The amount of pepsin, however, is almost
constantly found to be decreased. At any rate we may take it for
granted that emotions such as worry, fear and anger have a strong
inhibitory influence on gastric secretion, not only in animals, but also in
normal persons. The instances of Hornborg (1904), of Bogen (1907),
and of Herz and Sterling, all experimenting on gastric fistulas in man,
have put the question beyond doubt; Grandauer's researches (1911)
are a valuable confirmation of these experiments.

Motility of the Intestine.
The same can be said of the influence of worry, fear and anger

on the motility of the stomach and of the small and large intestines.
This too we- owe to the researches of Cannon and his school.
Cannon found in 1898 that these emotions caused inhibition of
the peristalsis of the stomach ; by means of Bontgen-rays he proved
in 1902 that the same was the case with the small and large
intestines. " Like the peristaltic waves in the stomach, the peri-
stalsis and the kneading movements of the small intestine all cease
whenever the observed animal shows signs of emotional excite-
ment. (Cannon, 1918, op. cit., p. 16.) These observations are not
only true for the cat, but also for the dog, the rabbit and the guinea-
pig ; they are confirmed by other authors (Lommel, 1903 ; Auer, 1907 ;
Katsch, 1913). On the contrary, the emotion of seeing the desirable
food is, as with gastric secretion, sufficient to cause peristalsis of the
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stomach (Best and Cohnheim, 1910) and of the intestine (Katsch,
1913). Now the vagus nerve supplies with motor fibres the stomach
and the small and large intestines (see also the experiments of
Cannon, 1906); the splanchnic (sympathetic division), sends inhibitory
fibres to the same muscles and motor fibres to the various sphincters
(Gaskell). Accordingly the injection of adrenalin causes a sudden
stoppage of the movemerits and at the same time anaemia of the
whole intestine (Katsch, 1913). As the vagus is without doubt the
motor nerve for the stomach and the small intestine, it is almost
certain that the psychical stimuli which cause peristalsis1 are con-
ducted by this nerve; the direct proof, however, is not yet given,
as far as I know. That it is the sympathetic system which conducts
the inhibitory stimuli dependent on fear, anxiety, &c, is very probable.
Katsch saw through his "experimental abdominal window" when
the animal (rabbit) was startled, e.g., by the sudden fall of a heavy
object, that the intestine suddenly became quite pale and absolutely
motionless; it is, as he writes, "as if we had made an intravenous
injection of adrenalin ; in quite the same way the inhibitory influence
of terror acts by means of splanchnic stimulation." Indeed, the
paleness accompanying the motor inhibition makes it certain that it
is the splanchnic nerve which conducts the inhibitory stimuli of
emotion. Katsch saw the same effect from pain, in accordance with
Cannon's researches, who found the same reactions of sympathetic
stimulation and of increase of adrenalin-secretion in pain and in fear
and anger. Hotz (1909) found that the inhibitory influence of dis-
agreeable sensory stimuli is bound up with the splanchnic, for it is
absent after splanchnic section. The brief remarks of Fubini (1892)
and Esselmont (1899), who observed an activating influence of emotions
such as fear on the intestinal motility, in my opinion cannot upset the
well-founded and often confirmed conception of Cannon.

"Whereas it is certain that the mechanism of gastric secretion is the
same in animals and man, we have but little proof of the inhibitory
influence of emotion on intestinal motility in normal man. Eosbach
(1890), however, observed in a woman with an anterior colotomy and
with a remarkably thin abdominal wall (so that he was able to study
the influence of various stimuli on peristalsis in the same way as Katsch

1 The word peristalsis is not used in the sense of a contraction of the gut above a food
mass and a relaxation below it, in contradistinction to the other intestinal movements, such
as pendular and rolling movements, but in the general sense of movements of the intestinal
tract.

BRAIN. —VOL. XLII. 18



268 ORIGINAL ARTICLES AND. CLINICAL CASES

No.

1

2

3

4

5
a
7
8
9

10
11

12

13
14
15

16
17
18
19

20

21

22

23

24

25
26
27

28

29

30

31

32
33

Sex

F.

F.

F.

M.

F.
• F.

11.
F.
M.

11.
F.

M.

'M.
F.
F.

F.
M.
M.
F.

M.

M.

11.

F.

F.

M.
M.
11.

F.

F.

F.

F.

F.
F.

Ago

43

72

52

78

36
72
18
60
48

50
30

48

• 26
40
55

63
43
52
35

55

61

46

50

44

26
43
65

48

47

50

29

56
34

Name

S. D. B.

Mrs. S.

Mrs. Sch. ..

P. P.

Mrs. Sc.
Mrs. B.
D. R.
Mrs. H.
H. P.

H. N.
Mrs. V.

H. B.

J. H.
Mrs. M.
K. S.

Miss P.
J. v. R.
P. F.
G. K.

W. v. D. ..

W. S.

D. A.

A. G. S.

H. L.

0. P.
B. D.
H. B.

M. M.

M. D. 0.

H. P. H. ..

R. P. deV. ..

H. B. B. ..
D. 0. D. ..

Consti-
pation

2-3

2 1

2-3

3-5

1-3
2-0
1-5
1-2
1-1

1-2
1-5

.2-7

1-5
1 1
1-3

1-1
1-5
1-0
1-2

2-1

2-7

3-2

4-7

2-0

2-0
1-6
2-3

2 0 .

3-4

1-2

2-4

2-8
1-3

Prescriptions

No purgatives, 3 x 40 mg.
opium p. d.

4 x lax., no opium

No lax., no opium

6 x lax., ± 13 mg. opium
n r?p. a.

No lax., no opium
No lax., no opium
No lax., no opium
No lax., no opium
No lax., 3 x 40 mg. opium

p. d.
1 x lax., no opium
No lax., no opium

8 x lax., no opium

No lax., no opium
No lax., no opium
No lax., 3 x 60 mg. opium

p. a.
No lax., no opiumNo lax., no opium
No lax., no opium
No lax., ± 15 mg. opium

p. a.
6 x purg. p. m., + 2xlax. p. d., 5 x 50 mg.

opium p.d.
5 x purg. p. m., - f i x

lax. p. d., no opium
9 x purg. p. m., + l x

lax. p. d., 3 x 60 mg.
opium p. d.

5 x lax. p. m., 3 x 60 mg.
opium p. d.

6 x lax. p. m., no opium

1 x lax., no opium
No lax., no opium
1 x lax., no opium

1 x lax., 2 x 70 mg.
opium p. d.

3 x lax., 4 x 60 mg. opium
p.d.

No lax., no opium

1 x lax., no opium

7 x lax., no opium ' . .
No lax., no opium

Remarks on psychical Rtate

Slight case, no anxiety,
bed; P.

Slight case, no anxiety,
uoj . p

Marked anxiety, walking;
p
jr .

Marked anxiety, bed ; P.

No anxiety, bed ; P. '
No anxiety, bed ; P.
Stupor, bed; I.
No anxiety, bed ; I.
No anxiety, bed ; P.

No anxiety, bed ; I.
Slight case, no anxiety,

\u>r\ • TUcU , X.

Sometimes marked anxi-
ety, bed ; I. ; otherwise
motor inhibition

Marked anxiety, bed ; P.
Slight case, no anxiety ; I.
No anxiety; bed; I.

No anxiety, walking ; P.
No anxiety ; I.
No anxiety, bed ; I.
No anxiety; I.

Permanently slight degree
of anxiety, bed ; I.

Marked anxiety, could
scarcely stay in bed ; P.

Very anxious, could
scarcely stay in bed ;'• P.

Anxiety + motor inhibi-
tion, glycosuria, bed; P.

Stupor, no anxiety, partly
in bed, partly walking
about; P.

Not anxious, bed ; P.
Not anxious, bed ; P.
Anxiety, glycosuria ; I.
disappearing on recovery,
bed

Slight degree of anxiety,
partly in bed, partly
walking about; P.

Very anxious, walking
about; P.

No anxiety, bed and
waiKiug j c.

Slight degree of anxiety.
UaA • pUcU j -IT •

Marked anxiety, bed ; P.
Soon convalescent, no

anxiety, partly in bed,
partly walkiDg about; P.
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Xo.

34

35

36

37
38

39

40
41

42
43

44
45
46

47

48

49

50

51
52

53

54
55

56

57

58
59
60

Sex

F .

F.

M.

F.
M.

F.

F .
F .

M.
F .

F .
M.
F .

F.

F .

F.

F .

F .
F .

F.

' M.
J F .

F.

M.

M.
M.

' M.

i

Age

61

45

45

30
57

40

51
41

50
54

51
38
45

33

29

52

44

59
52

50

58
41

41

45

47
44
43

Name

L. S. B.

A. K. H. ..

H. Ph. R. ..

Same patient

R. de V.
K. R.

A. G.

G.v. d.V.v.D.
B. M.

K. V.
G. D. J.

K. M. v. d. K.
A. v. C.
W. M. L. ..

J. B. v. d. W.

G. R.

E. B. v. d. P.

H. S. S. ..

H. N. S. . .
H. W. G. ..

C. K. B. ..

B. J. D.
B. F. deL. ..

A. H.

D. L.

W. W.
E. de H.
H. L.

Consti-
pation

2-8

1-4

2-5

1-0

1-9
1-4

2 0

2-8
2-2

1-3
1-3

1-4
1-0
1-5

2-8

1-5

2 3

1-6

1-7
2-4

3-7

2-0
3-1

1-9

3-3

1-4
4-0
1-2

Prescriptions

2 x lax., 4 x 50 mg.
^\ni 11 Ifl

opium
No lax., no opium

8 x lax., no opium

Half glass of apenta p. d.,
no opium

No lax., no opium
2 x lax., no opium

2 x lax., no opium ' ..

1 x lax., no opium
6 x lax., 4 x 40 mg.

opium p. d.
No lax., no opium
No lax., no opium

No lax., no opium
No lax., no opium
No lax., no opium

8 x lax., 3 x 30 mg. opium
p. d.

No lax., no opium

1 x mild lax. p. d., 3 x
40 mg. opium p. d.

5 x lax., no opium

2 x lax., no opium
6 x purg. p.m. + 1 x lax.

p. d., no opium
9 x lax., 3 x 60 mg.

opium p. d.
No lax., no opium
6 x lax., 3 x 50 mg. opium

n c{p. Q.
1 x lax., 3 x 50 mg. opium
7 x lax., no opium

No lax., no opium
4 x lax., no opium
No lax., no opium

Remarks on psychical state

Anxiety, bed ; P.

Not anxious, bed and
walking ; I.

Anxiety and motor inhibi-
tion, bed ; P.

No longer anxious, motor
inhibition, bed

Not anxious, bed : P.
Not anxious, bed, walk-

ing; P.
Not anxious, walking

aDOUu J Jr.

Anxiety, bed ; P.
Not anxious, bed, walk-

ing; P.
Not anxious, bed ; P.
Not anxious, a single time

excepted, bed ; P.
Not anxious, bed ; P.
Not anxious, bed ; I.
Not anxious, bed, walk-

ing ; P.
Anxiety, could scarcely

stay in bed ; P.
Not anxious, bed, walk-

ing ; I.
Anxiety, could" scarcely

stay in bed ; P.
Stupor, no anxiety, bed ;

p
No anxiety, bed ; P.
Anxiety, bed; P.

Anxiety, bed ; P.

No anxiety, bed ; P.
Anxiety, bed ; 1.

Slight degree of anxiety,
mostly calm, bed ; I.

Anxiety, could scarcely
stay in bed ; P.

Not anxious, bed ; P.
Anxiety, bed; P.
Not anxious, bed, walk-

ing ; I.

P = Periodical melancholia.
I = Melancholia;for the first time, but recovered on leaving tbe hospital.

Purg. = stronger purgative, such as oleum ricini, cascara, clysma, &c.
lax. = mild purgative, such as saline waters, which may be given to the patient

every day. v

p. m. = during four weeks,
p. d. = pro die.
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could by means of his " Bauchfenster") that with emotions such as
fear and worry all movements of the intestinal tract suddenly ceased;
this inhibition lasted for five till ten minutes. The same emotion
never caused peristalsis to start in the formerly quiescent bowel.

What do we know of this influence in mental disorders, especially
in melancholia ? Of the motor power of the stomach in melancholia
we. have little information. Bruce and de Maine Alexander observed
a weak motor power in acute melancholia, but probably their cases
were amentia. Placzek found the same in cases of presumably true
melancholia, whereas van Noorden and Pachoud found the empty-
ing of the stomach. accelerated. I have already criticized these
publications on p. 265. With the knowledge of the general effect of
adrenalin or stimulation of the sympathetic and of emotions such as
fear and fright, both on the motility of stomach and the intestines,
and of the weak motor power of the small and large intestines in
melancholia, it seems probable that the motor power of the stomach
is also inhibited in this disease. The researches of Holzknecht (1911),
who found by means of the Rontgen rays a decrease of tone of the
cesophageal wall in cases of " Cyclothymie " (mild form of maniacal-
depressive insanity), also point in this direction.

Th.e inhibition of the intestinal motility is so widely known, and so
generally admitted, that I need not mention any literature on the subject.
One can find it described in every text-book as a symptom characteristic
of melancholia. It is generally attributed to the typical motor
inhibition and general want of movements of the patient. With
our knowledge of the above-mentioned physiological facts, it is super-
fluous to emphasize the improbability of this explanation. But the
clinical data are also unfavourable to this conception. Firstly, we may
find the symptom in mild forms of the maniacal-depressive insanity
(cyclothymia, Willmanns, 1906, Eoemheld, 1908), in which we do not
find any motor inhibition of importance, but chiefly depression, and
at the same time agitation and restlessness. But then we may find
obstinate constipation in cases of anxious melancholia, though these
sufferers move restlessly all day long. I have examined the morbid
histories of sixty cases of melancholia I observed ; I have only chosen
periodical cases, and, of patients who had their first attack only,
those who had recovered completely on leaving the hospital. I must
emphatically state that I have chosen cases of true melancholia only;
none of them suffered from dementia, from confusion or hallucinations
or from symptoms which might suggest dementia prsecox; all bodily
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changes were absent. With these precautions, only cases of genuine
melancholia remained", and I deemed it permitted to give the results in
the preceding table, without giving the clinieal reports. It is always
noted on the charts of our hospital when a patient's bowels were opened,
and when he received a purgative or any other medicine. As I also
disposed of the reports on the psychical state of the patient, I was
able to put together the following table. I have taken the number of
days during which the patient was observed to be fully melancholic
(at least during four weeks), and I have divided this number by the
number of motions during that time. The resulting numbers are noted
down in the table under the title : Constipation. This, however, would
give a false impression of the intestinal motor power, since purgatives
are usually prescribed for patients suffering from constipation; many
of them had hardly any defsecation at all without laxatives- On the
other hand opium is often prescribed in anxious melancholia, and this
medicament may have an inhibitory influence on intestinal motility.
So I noted down under the title " Prescriptions " how often the patient
was given a purgative during the four weeks, and how much opium
he had taken daily. In the last column the reader will find remarks
on the psychical state of the patients, and whether they were bedridden
or were allowed to walk about. The description, " not anxious," of
course does not mean that there was no sign of anxiety during the
whole disease, but only that depression and motor inhibition were the
predominant symptoms, and that anxiety occurred only slightly or
occasionally.

As may be seen from the table, the cases with marked anxiety not
only show constipation like the not-anxious cases, but they do so in a
much higher degree. Nevertheless, in these cases anxiety had broken
the motor inhibition, the patients moved restlessly about and could
scarcely be kept in their beds. When we single out the cases in which
permanent anxiety was the most striking symptom (Nos. 3, 4, 13, 21,
22, 23, 27, 29, 32, 34, 36, 40, 47, 49, 52, 53, 55, 57, 59), we get the
following numbers :—

Average of constipation .. 3-0
Average of purgatives .. 4-6 (+ in 20 per cent, of the cases a mild

laxative once a day)
Average of opium .. 77 mg. pro die.

Whereas for the remaining " not anxious " patients 1 these numbers
are :—

1 In this number the cases are included which showed a slight degree of anxiety or which
presented the symptom occasionally only.
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Average of constipation . . 1"6
Average of purgatives .. 1*1 (+ in 7 per cent, of the cases a mild

laxative once a day)
Average of opium . . 27 mg. pro die.

This means that, though the anxious melancholies used much
more purgatives (namely, on an average 4'6 times during four weeks,
which is four times more than the " not anxious " patients received), they
defsecated only once in three days (to once in 1'6 days in the " not
anxious " cases).

Of course, opium was given much more frequently in the "anxious"
cases; this, however, cannot explain the difference, for, if we consider
only those cases of anxious melancholia in which no opium was pre-
scribed (Nos. 3, 13, 21, 27, 32, 36, 40, 52, 57, 59), we find for the
average of constipation the number 2'7, whereas the average of purga-
tives is still much higher than with " not anxious " patients, namely,
3'9 times a purgative and in 20 per cent, of the cases a mild laxative
once a day. Therefore I think it very probable that constipation in
melancholia is caused by emotions, analogous to the fact that the same
emotions cause motor inhibition of the intestines in animals.

Vascular Changes.

As I have mentioned on p. 217, the secretion of adrenalin was
increased in emotions such as anger and fear (Cannon and de la Paz,
Elliot) ; it is also well known that injections of adrenalin cause an.
increase of blood-pressure and have a stimulating effect on the heart, at
least on the isolated heart. It was, therefore, a priori highly probable
that emotions in .the animal would cause an increase of blood-pressure
and an accelerated pulse. The latter fact needs no further discussion,
it can-be observed in every excited animal.

Blood-pressure.—That pain, fear and anger also cause an increase of
blood-pressure is considered by Cannon as a fact beyond a doubt, as it
is the direct consequence of the increased sympathetic stimulation
in emotions: " Great excitement is accompanied by sympathetic
innervations which increase the contraction of the small arteries,
render unusually forcible the heart beat, and consequently raise arterial
pressure (op. cit., p. 95). I do not know, however, whether exact
experiments to prove this increasing influence of emotions in animals'

1 Of course it is a well-known fact that stimulation of afferent nerves causes an increase
of blood-pressure in animals ; the influence of emotions on the blood-pressure in curarized
animals was studied by Couty and Charpentier (1877) and by E. Weber (1910); these experi-
ments gave no constant and trustworthy results.
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have been made, nor can I find any account in the monograph of
Cannon.- Still, I take it for granted that such a careful examiner as
Cannon, who has observed so many animals in emotional state, has
sufficient proof for his positive assertion. That a high blood-pressure
might be extremely useful in the muscular activities which are likely to
accompany emotions such as rage and fear is pointed out very clearly
by Cannon (op. cit., pp. 107 and 200), as I have already mentioned
on p. 255. It is well known that emotions cause an accelerated pulse
in normal persons; the emotional rise of blood-pressure in man is also
proved by many experiments. Of the former authors on the subject,
I will only mention Kiesow (1895) and Binet and Vaschide (1897) ; both
investigations were made by means of Mosso's sphygmomanometer.
These examiners observed that every psychical process, whether it be
a sensorial perception, or thinking, talking, calculating, causes a
constant rise of blood-pressure. Most of all, however, the vascular
tension is affected by emotions: according to Binet and Vaschide,
sudden emotion, both of an agreeable and of a disagreeable kind, causes
the greatest degree of increase, as high as is produced by muscular
labour. The increasing influence of emotions on blood - pressure
is confirmed by numberless examiners, using different sphygmo-
manometers, e.g., by Geisbock (1904), Ziehen (1908), Haskovec
(1905), Heim (1900), Grebner (1900), Kornfeld (1899), Gellhorn and
Lewin (1913). Even the mere fact of the blood-pressure being
examined for the first time is sufficient to cause a rise of blood-pressure
in a patient, and only the later observations give reliable results.
It is not surprising, therefore, that in melancholia also blood-pressure is
found to be high by nearly all authors. The first publication on the
subject was made by Cramer (1892), experimenting with the mano-
meter of von Basch. By these careful examinations it was made clear
that blood-pressure is high in melancholia, especially in the anxious
form. The investigations of Craig (1898) are apparently in contradiction
to Cramer's results. Craig divides the psychoses into two groups:
those With excitement with low pressure and those with depression with
high pressure; with agitated melancholia he came to varying results.
This division is doubtless incorrect if in the word "excitement" the
melancholic agitation and anxiety are also included; probably the
author's conception of excitement is a maniacal condition. For if we
consider his results in melancholia and in mania, it appears that this
author also finds in melancholia a high blood-pressure and a low
pressure in mania. This is also Broadbent's (1898) opinion: " The
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tension is usually high in melancholic conditions and usually low. in
maniacal conditions." Pilcz (1900), using Gartner's tonometer,
examined 240 patients suffering from mental disorders; according to
him, blood-pressure is constantly increased in melancholia, especially
in anxiety. In mania the pressure is usually low, though it may be
raised in fits of anger ; moreover, it has no constant height in mania,
but varies frequently. Alexander (1902) also examined blood-pressure
in melancholic and maniacal conditions, with the help of Barnard's
and Hill's sphygmomanometer. Speaking generally, he found a high
pressure in the acute, emotional form of both diseases; perhaps,
according to our present conception, many of his cases of acute
melancholia belong to the amentia group. Alter (1905) also often
observed with Gartner's tonometer the rise of blood-pressure in
melancholia and the decrease in mania, though in the latter it may also
be increased. Ziehen (1908) mentions a high pressure in melancholia,
especially in the anxious form. Morgenthaler (1910), who "used
Riva-Rocci's manometer, stated that blood-pressure need not be
increased in simple melancholia, but it generally is in the excited form.
We owe very careful investigations to Weber (1910), who examined
the diastolic and the systolic pressure with the help of Riva-Rocci's
manometer (corrected by von Recklinghausen). Weber found, first,
a rather normal pressure in quiet melancholia; second, supranormal
numbers in excited melancholia, the systolic pressure especially was
increased ; when the patients become calmer the pressure falls; third,
in stupor the pressure is usually increased; fourth, in quiet the blood-
pressure is normal, whereas, fifth, it is usually increased in cases of
excited mania.

I wish to mention the examinations of Longworth (1911) who
used the instruments of Riva-Rocci and of Hill and also found a much
higher pressure in melancholia than in mania, but who attributed this
difference to the fact that the patients suffering from mania were much
younger than the melancholies (on an average 48'5 to 33).

' Summing up, we may state that blood-pressure is increased in
melancholia and most constantly in the anxious form. It is the
emotional state that is responsible for the rise of blood-pressure,
analogous to the physiological effect of the above-mentioned emotions.
That blood-pressure is also found increased in stupor does not speak
against this conception; for melancholic stupor is usually an emotional
state, as will be discussed at the end of this paper. So it is not
surprising that we also find the rise of blood-pressure in other psychoses,
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when the patients are in an emotional state. Haskovec (1905), e.g., found
it increased in the emotional form of neurasthenia; Heim (1900) in
neuropathic children, and Alter in emotional cases of dementia praecox.
The results with mania are much less constant than those with
melancholia, as may be seen from the above account. It is the
same problem as I have discussed in the first chapter, when speaking
of blood-sugar in mania. First there are the same difficulties with the
examination itself. Cases of real mania are rather rare and as even
small muscular labour causes a marked increase of blood-pressure, the
results in mania cannot be very reliable. At any rate it is impossible
to examine maniacal patients regularly at the same time every day, as
they are often restless to such a degree as to make all investigation
impossible. But even if we do not consider this bodily, reason, there
remain the mental causes for a varying blood-pressure; for the maniacal
patient is now calm and optimistic and then again restive, furious and
highly excited. This must be the reason that the results of the various
authors as regards the blood-pressure in mania differ so greatly. Just
as blood-sugar is increased in the highly emotional form of mania, so
also blood-pressure is raised in the same conditions.

Plethysmographic and Sphyg?nographic investigations.—As we have
seen, injections of adrenalin or stimulation of the sympathetic are
followed by a rise of blood-pressure; we know that in emotional states
the sympathetic system is over-excited and we also know that the same •
emotions cause an increase of blood-pressure. It is easy to see in
these facts a causal connexion.1 A direct proof, however, is wanting.
I have looked for this proof in the plethysmographic investigations, for
the latter were made after adrenalin had been injected, and in the case
of emotions with normal persons, and in psychoses. According to
Cannon (1918, op. cit., p. 200), the studies of volume changes in parts
of the body, made by Oliver and Schafer, showed that injected adrenalin
drove the blood from the abdominal viscera into the central nervous
system, the lungs, the heart, and the active skeletal muscles. Oliver
and Schafer (1895) themselves are a little more reserved : " It may
fairly be assumed that although we are unable to record any
plethysmographic observations upon the intestines, the great rise of
blood-pressure, which invariably follows the injection of the extract,
is in all cases due very largely to the contraction of the arterioles of

1 Pain, which has the same sympathetic reactions as anger and fear—as pointed out by
Cannon—also gives a marked increase of blood-pressure (see, e.g., H. Strauss, 1901).
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the splanchnic area" (op. cit., p. 246). Strong evidence in favour
of the opinion that the emotional rise of blood-pressure in animals
is really caused by increased adrenalin-secretion, is given by the
experiments of von Katsch (1913) who, with the help of his experi-
mental abdominal window observed a sudden pallor and stoppage of
the intestines, as well after injection of adrenalin as after sudden
emotions.

With man we have many plethysmographic investigations. E.Weber
(1910), and after him H. Bickel (1916), studied the changes of volume
of the intestines, the cerebrum and the extremities in man during
various psychical processes. According to them, there would be a
certain antagonism between the external parts of the body and the
intestines; the volume of the arm and of the ear would decrease and
that of the bowels would increase in the case of intellectual work, or
when the attention is fixed upon a sensory stimulus or if the person is
unpleasantly struck by the sensory stimulus (" sensorielle Aufmerks-
amkeit " and " sensorielle Unlust "). On the contrary, the volume of
the arm would increase and the volume of the intestines would decrease
in the case of pleasant feelings (Weber). These facts are apparently
contradictory to our conception given above. That the volume of the
arm shrinks in emotions would be no obstacle, for the smaller arteries
are contracted by adrenalin; Oliver and Schafer found as the usual
result of their injections a decrease of the volume of the limbs. But
the increase of the intestinal volume is a difficult point.1 One might
suppose that strong emotions, such as fear and anger, have other
bodily reactions than the slight emotions' caused by sensory stimuli or
intellectual work. Weber, however, found the same increase of the
intestinal volume in sudden terror. Yet I do not think these results to
be sufficient proof against our theory; the striking constriction of the
intestinal vessels in emotions, directly seen by Katsch, is too much
in favour of it. Weber's method of studying the intestinal vascular
volume demands many precautions. Professor Wiersma told me that
he could not obtain any reliable results by the same method. I doubt
whether the author has sufficiently considered the influence of emotions
on the intestinal musculature, either of the wall or of the sphincter ani.
As Weber brings a balloon of rubber into the rectum (the balloon is

1 In muscular labour, even if only the intention to move exists (Weber, 1913), we see a
general widening of the muscular vessels and constriction of the intestinal vessels. It needs
no explanation that this is very useful for man and animals in the way pointed out by
Cannon.
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then blown up and is connected with a kymograph by a little tube),
it is clear that contraction, relaxation and tone of rectum and anal
sphincter may influence the pressure of the air in the balloon and cause
their special changes in the plethysmogram.

The sphygmogram is no more capable of solving the problem.
Wiersma1 (1911-13) found that the irregularities, which are normally
caused in the sphygmogram and in the plethysmogram by respiration,
disappear in preoccupation and emotions ; the same is found in mania
and in melancholia, especially in anxious melancholia. As we do not
know whether the same occurs in sympathetic over-excitement, and as
therefore a comparison is impossible, these investigations cannot help
us to solve our- problem. But it shows once more that it is the
emotional side which causes the bodily changes in melancholia, not
the inhibition; in stupor the curve shows the same regularity,
even then the melancholic is highly emotional; this also explains
the high blood-pressure and the increase of sugar in the blood in
melancholic stupor. We often had the occasion to note the similarity
of the bodily changes in mania and in melancholia, both dependent
on an increased emotional state. These investigations by Wiersma
confirm this conception. Ziehen also (1908) had observed that the
plethysgmographic curves in mania and in melancholia are much like
each other, if the maniacal excitement is well pronounced (op. cit.,
p. 601). Summing up, we may therefore state that the rise of blood-
pressure is very probably due to an over-excitement of the sympathetic
system, but that the absolute proof is wanting.

The question of the pulse-rate still remains to be discussed. Though
it is the usual text-book statement that it is decreased in melancholia,
in this general sense it is doubtless incorrect We may find a slow
pulse in melancholia, even in the anxious form, but more often it is
accelerated. P. Weber (1910) showed that on an average the pulse-
rate is increased both in melancholia and in mania. These facts are
in perfect harmony with our conception about over-excitement of the
sympathetic division in melancholia. For adrenalin causes an increase
of rate of the isolated heart; if, however, adrenalin is brought into

1 These results are confirmed by Kiippers (1913). Ziehen, Saiz (1907) and H. Bickel, on
the contrary, observed very pronounced respiratory oscillations in emotions and in the
maniacal depressive psychoses. The large number of curves made in many normal and
pathological cases by Wiersma, all showing a regular pulse in emotions, have convinced me
that this fact is beyond a doubt. Moreover, they have been confirmed by the simultaneous
registration of the psycho-galvanic reaction (Wiersma, 1915).
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the circulation of a normal animal, it causes at the same time constric-
tion of the smaller arteries and consequently a rise of blood-pressure,
which has a depressive influence on the heart-rate. Hoskins and
Lovelette have proved (1914) that in the same animal injection of
adrenalin may cause an accelerated pulse, if the blood-pressure had
not risen too much, and a decrease of the pulse-rate if the blood-
pressure had become very high. In most of their cases, however,
they observed an increase of the pulse-rate together with an increase
of blood-pressure.

Reflex Dilatation of the Pupil.

All psychical processes cause a widening of the pupil; anxiety may
do so in a high degree. It is a well-known fact that anxious persons
have large pupils, and all mental diseases in which anxiety occurs show
this phenomenon. Observations of this kind in melancholia can only
be found scattered about in literature ; Bumke mentions a case of
anxious melancholia in which the pupil was every now and then
dilated to such a degree that even the light reflex could no longer be
obtained. The only systematic investigation of the size and reactions
of the pupil in melancholia known to me is that by Weiler, who
examined principally stuporous states of maniacal-depressive psychosis.
He never found miosis, but, on the contrary, often mydriasis. The
psychical reflexes, even in complete stupor, were never absent; but
in 10 per cent, the reactions were not well pronounced, and. these
were the doubtful cases with paranoid symptoms; in the cases of
typical melancholic stupor, however, the psychical reactions were
always very easily and clearly obtained. This is again a marked
difference from catatonic stupor. Van der Scheer (1915, op. cit.,
p. 469) found that the adrenalin-mydriasis is frequent in maniacal-
depressive insanity; the number of cases examined, however, was
small. Mydriasis after instillation of adrenalin in the eye is a
rather intricate reaction. A. Loewy and Bosenberg (1914) found that
the so-called " 0 . Loewisches Pupillenphanomen " (i.e., adrenalin-
mydriasis in the dog after extirpation of the pancreas) was present
in all cases of experimental hyperglycsemia; in this way the phenomenon
would not have the meaning of a specific reaction on sympathetic over-
excitement. Potzl, Eppinger and Hesz (1910) have tested 0. Loewi's
phenomenon in different forms of insanity; their results with the
maniacal-depressive psychoses were varying; in some cases the reaction
was strikingly positive, in other cases it was negative.
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Conclusions.

We have found in melancholia many signs of over-excitement of
the sympathetic system, or of hypersecretion of adrenalin. In many
points this problem is still undecided, and we often saw reason to con-
clude that the final proof was wanting. I do not therefore put forward
this conception as a solidly based theory, but as a working hypothesis
only.

I am aware of the fact that I have not solved the problem in all
its details; but I believe that the principal bodily changes in melancholia
can better be understood now that they have been observed from one
point of view. For I think it certain that they are all dependent on the
highly emotional character of the disease, not only the increased blood-
sugar, but the intestinal disorders, the rise of blood-pressure, and the
dilatation of the pupils. In this respect it does not differ so much
from mania as has often been supposed, at least not from the fully
excited form. For in both conditions, in melancholia and in mania, the
increased emotionalism is the principal point. We again find it in the
character of the patients, even in their normal state, and in the character
of many of their relatives. Emotionalism is the most constant symptom
of both diseases, for it is found in stupor of melancholia as well as in
its restlessness and anxiety ; we find it in mania and also in the mixed
form of the disease, which forms the connecting link between the two
apparently so different phases. Emotionalism makes melancholia
and mania an undeniable entity : the maniacal-depressive psychosis and
the various bodily reactions, discussed in this paper, are its direct
consequences.

It is not surprising that these reactions are most constant in
melancholia. For the emotions of a depressive character are, phylo-
genetically spoken, old, and they have been provided with the
bodily reactions which are useful to the animal in attack, defence
or flight. I may here draw attention to the remarkable fact that
the depressive emotions of the melancholic and the excitement of
the maniacal are essentially different from the grief and the joy
of normal persons. For melancholic depression is always mixed
with a certain agitation and anxiety, maniacal excitement with a
certain irritability, a tendency to resist or to fight.

The attacks of the maniacal-depressive psychosis overtake their
victims without our being able to perceive any real corporeal or
psychical reason. Would not phylogenesis help us to find the deeper
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ground of this disease, which is degenerative katexogen ? And is not
it a remarkable fact that in this very disease we can observe so many of
the old animal emotions with their appertaining bodily reactions ?

EESUMK.

Emotions, especially those of a depressive character, cause an
increase of blood-sugar.- They therefore have a deteriorating • influence
on diabetes mellitus. They may cause a temporary hyperglycsemia
and even glycosuria in normal persons, not suffering from saccharine
diabetes. We can no longer stick to any fixed limit of the amount
of sugar in the blood, above which we diagnose diabetes. It is the
same as with the body-temperature. It is incorrect to consider a
temperature of 37° or even 375° C. abnormal. There are many persons
—and especially those of a neuropathic constitution—who have a
higher temperature (e.g., 37'8°, 37'9° C.) without any bodily reason.
In the same way, even a considerable increase of blood-sugar need
not be a symptom of disordered metabolism. One often gets the
impression that these persons temporarily (emotions) or permanently
(e.g., in the tropics) live on a higher level; in that case, glycosuria
does not appear—though the blood-sugar is increased to such a degree
as to cause glycosuria in normal condition—for the high amount of
blood-sugar means no abnormal condition in the organism.

In the same way, hyperglycaemiarnay occur with any emotional state
in mental disorders; this has been found by various observers and also
by myself in emotions with patients suffering from general paresis,
epilepsy, dementia prsecox, traumatic neurosis and neurasthenia.
Glycosuria and hyperglycasmia are most frequent in melancholia.

The present investigation has proved that hyperglycaemia before
breakfast (spontaneous hyperglycasmia) is not a constant symptom in
melancholia, but this symptom is constantly found after the patients
had taken + 200 c.c. of milk and + 100 grm. of bread and butter
(alimentary hyperglycasrnia). It was shown that with marked
anxiety there was the highest amount of sugar in the blood. The
figure on p. 281 shows the various curves of blood-sugar before
breakfast, three-quarters of an hour after breakfast, one and a half
hours after breakfast, and two and a quarter hours after breakfast.
The curve of epileptic dementia shows a rather low amount; that of
hebephrenia only surpassed the normal curve three-quarters of an
hour after breakfast. The curve of paralytic dementia is doubtless
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higher than the normal one; probably the anatomical alterations of this
disease are responsible for the increase. A high and steep curve is
that of melancholia; the curve of anxious melancholia is the -only
one that starts much higher than the normal curve ; there is a
marked difference between the anxious and the not anxious forms of
melancholia. No curves are given of the amount of blood-sugar in
amentia and in mania; amentia is so little an entity and the per-
centage of sugar in the blood of maniacal patients is too variable. As for
the reason of this variability, I must refer to my discussion of it in
Chapter I (pp. 246 and 251); suffice it here to state that mania also
shows a distinct increase of blood-sugar in highly emotional states, in
anger and irritability.

It is shown by Cannon, Shohl and Wright that in animals
strong emotions, such as fear and anger, cause glycosuria; this glyco-
suria is the direct consequence of an increase of sugar in the blood, and
this hyperglycsemia again is caused by a hypersecretion of adrenalin.
Cannon has pointed out that hyperglycEemia is not the only consequence
of the increased adrenalin in the blood (or, which is the same thing, of
the over-excitement of the sympathetic system), but that in the major
emotions, in anger, fear and pain, the total sympathetic division is
hyper-stimulated. All these sympathetic reactions mean so many
useful things to the animal in danger.

G-askell divides the nervous system, the involuntary as well as the
voluntary one, into a somatic and a splanchnic part. The motor part
of the somatic division would in this way supply the skeletal muscles
and the unstriped musculature belonging to the sympathetic (thoracico-
lumbar outflow). Combining the physiological conception of Cannon
with the anatomical conception of Gaskell, we may come to the natural
hypothesis that in moments of danger the whole somatic nervous system
comes into action, whereas the splanchnic system serves for conserva-
tion of the body, or, to express it simply: the somatic division serves
the outer man, the splanchnic division serves the inner man.

Cannon found many symptoms of over-excitement of the sym-
pathetic division in emotion, all of which were useful to the animal.
When we look for the other reactions on sympathetic stimulation, it
appears that they are all present in emotion and they may all be of
use. It is easily understood that emotions such as anger and fear have
preserved their old animal reactions in man also, and that these re-
actions are most frequently found in melancholia. Indeed, we may find
in melancholia many symptoms of over-excitement of the sympathetic
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division, increase of blood-sugar, high blood-pressure, dilatation of the
pupils, diminishing of secretions and inhibition of the intestinal
movements.

These observations lead to a further conclusion. The deeper cause
of melancholia, and especially of maniacal-depressive insanity, of
periodical melancholia, of the circular type of the lighter form, the
so-called cyclothymia, in short, of all those degenerative psychoses in
which we find that inexplainable variability of mood, must be sought
in the animal world. In this way, the frequency of the old animal
reactions in melancholia may be better understood.
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